El Segundo Power, LLC
301 Vista Del Mar Phone: 310.615.6342
El Segundo, CA 90245 FAX: 310.615.6060

May 12, 2005

Mr. Jonathan Bishop, P.E.
Executive Officer :
California Regional Water Quality Control Board, Los Angeles Region e
320 W. 4™ Street, Suite 200 b
Los Angeles, CA 90013

Re: El Segundo Power, LLC - Response to 2 Supplemental Date Request for Report
of Waste Discharge Application for NPDES Permit No. CA0001147, CI-4667

Dear Mr. Bishop,

On February 15, 2005, the Los Angeles Regional Water Quality Control Board (“Regional
Board”} submitted a letter to El Segundo Power, LLC (“ESP”) requesting supplemental
information regarding the El Segundo Generating Station (“ESGS”) Report of Waste
Discharge (“ROWD”) for renewal of NPDES Permit No. CA0001147, CI-4667. Herein
please find our responses to each of the three data requests.

Please be advised that ESP does not consider this supplemental information as necessary or
required by 40 CFR §122.21, Subpart B, Subsection (g), which specifies what information
is required for a complete ROWD. ESP continues to consider its original ROWD
application submitted on September 24, 2004, as complete for purposes of meeting the
minimum requirements of 40 CFR §122.21, Subpart B, Subsection (g). Nevertheless, ESP
has provided as complete a response to the data request as was possible considering the
time frame allowed.

Item #1: Discharge from Outfall 001

You have asked that we provide a “justification” for any discharge from Outfall 001. That
justification is two fold.

First, the existing Units 1 & 2 cooling water system has not been modified or changed in
any physical way. Further, the existing Units 1 & 2 cooling water system continues to
operate despite the fact that Generating Units 1 & 2 are not currently being operated to
produce electricity. The Units 1 & 2 cooling system provides several functions for ESGS
that cannot be provided by the Units 3 & 4 cooling water system. The primary functién is
the continuous discharge of sanitary waste streams from waste treatment plant #1 located
on the northern side (Units 1 & 2 side) of ESGS. The once flow through cooling water
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system is an integral part of the sanitary waste {reatment system and requires circulation of
sufficient continuous cooling water flow to avoid excessive fouling of the cooling system,
and to properly discharge the treated sanitary wastes. Additionally, service air compressors
in use at Units 1 & 2 utilize bearing cooling water from the Units 1 & 2 bearing cooling
water heat exchangers, which are cooled from the Units 1 & 2 cooling water system. These
service air compressors are critical to the operation of the plant by supplying high volumes
of compressed air used for various purposes throughout the plant and at Units 3 and 4.
Further, the bearing cooling water heat exchangers on Units 3 & 4 draw additional cooling
water from the Units 1 & 2 cooling water system during peak operational periods when the
heat transfer is poor across the Units 3 & 4 bearing cooling water heat exchangers that may
be caused by marine fouling. The cooling water utilized during these peak periods is drawn
through the cross over between Units 1 & 2 and Units 3 & 4. This cross over is considered
a backup and supplement to the Units 3 & 4 cooling water system and therefore a critical
component to the operation of Units 3 & 4. Finally, Units 1 & 2 cooling water system is
used for storm water discharge from various locations at the facility and the cooling water
circulation is the means by which the storm water is conveyed to the outfall.

The second justification is that the California Energy Commission (“CEC’) recently
approved a construction permit allowing new generating units to be built in place of the
existing Generation Units 1 & 2 that provides a continued need and requirement fot the
Units 1 & 2 cooling water system, since the new generating units will rely on the existing
Units 1 & 2 cooling water system for cooling purposes and waste discharge.
Representatives of the Regional Board monitored, commented and generally participated
in the CEC permitting process that led to the issuance of the permit earlier this year. The
CEC permit does not place any new, specific constraints on the daily operation of the Units
1 & 2 cooling system and recognizes its daily volumetric intake limit of 207 MGD inherent
in the NPDES permit for ESGS. CEC permit Condition of Certification BIO-3 sets a
facility wide (both cooling systems) annual intake flow limit of 126.7 billion gallons,
which is roughly equivalent to 57% of the flow volume that would occur should both
cooling systems at ESGS operate at their full daily capacity for the entire year. BIO-3 also
sets facility wide intake limits for the months of February, March, and April. For all of
these limits, the operator is free to choose how much flow volume to use through either
cooling system. These flow limits will be applicable upon commercial operation of the
new units. The CEC decision is founded upon the NPDES permit for ESGS and its
permitted flows through the Units 1 & 2 cooling water intake of 207 MGD.

The new units will provide extremely efficient new power generation capacity at ESGS
using state of the art emissions control equipment. Additional power generation capacity is
desperately needed in the Los Angeles region and this project provides that new capacity
using existing resources such as the cooling systems at ESGS. The repowering project is
exceptionally valuable by virtue of its tremendously efficient use of cooling water. By
using combined cycle technology, the new units will generate a significantly larger amount
of electricity with the same amount or less cooling water flow. :
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Because of the multiple agency jurisdictions that coastal projects such as this one undergo,
permit decisions are complex documents that reflect interdependence upon many agencies.
In particular here, the dual roles of the Regional Board and the CEC have been carefully
worked out so that the NPDES permit issued by the Regional Board and the CEC permit
are able to function side by side. The CEC permit process for the project took more than
four years to be approved and during that time, the decision to not renew the air permit
issued by the South Coast Air Quality Management District for Units 1 & 2 was made.
This occurred because a new permit had been submitted to the SCAQMD to replace those
same units and because the permit was pending from the CEC to replace those units with
new Units 5, 6, and 7. The NPDES permit has been preserved, however, because the
cooling system is not being changed and its capacity is not being increased, which is the
necessary design to operate the new generating units. Removing the authority to use the
Units 1 & 2 cooling water system and its full capacity would remove a necessary
component for the repowering project and greatly upset the interdependent balance
between the CEC and the Regional Board and threaten the viability of this important
electricity project

For all of these reasons, a renewal of the NPDES permit for ESGS, including the full
capacity of the Units 1 & 2 cooling water system, is merited and allowed by law.

You have also asked for additional information on expected effluent characteristics from
Units 1 & 2 cooling water system. It is too early in the planning process for the new
facility to provide any specific, detailed information on changes that might occur to the
characteristics of the waste stream in the Units 1 & 2 cooling water system. However,
generally speaking, the condensers of Units 1 & 2 will be replaced with a single condenser
of uncertain design. Additionally, the sanitary waste streams will be removed from their
current ocean discharge paths and will instead be sent to the City of Manhattan Beach
sewer pipeline system via a new pipeline. At this time, there have not been any physical
changes made to the discharge streams at ESGS. Nor has the applicant submitted any final
plans, drawings, or other requests to the CEC to begin the construction or implementation
of any changes to the facilities at ESGS. The applicant will, however, ensure that the
Regional Board staff is fully informed of any needed administrative changes to the NPDES
permit to accommodate changes caused by the construction of the new Generating Units 5,
6, and 7 at ESGS.

Item #2: Evidence of Chlorine Variance

Evidence of the existing Clean Water Act Section 301(g) variance for chlorine at ESGS is
provided in Attachment A of this document.
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Ttem #3: Dilution Ratio Justification

The California Ocean Plan allows water quality objectives to be met after completion of
initial dilution. In other words, the discharge leaving the Zone of Initial Dilution (ZID),
must meet the water quality objectives (Attachment A). The Ocean Plan defines initial
dilution as “the process which results in the rapid and irreversible turbulent mixing of
wastewater with ocean water around the point of discharge.” For cooling water wastes,
completion of initial dilution “is considered completed when the momentum induced
velocity of the discharge ceases to produce significant mixing of the waste, or the diluting
plume reaches a fixed distance from the discharge to be specified by the Regional Board,
whichever results in the lower estimate for initial dilution.” Both acute and chronic toxicity
objectives, as well as all other water quality objectives, must be met at the edge of the ZID.

According to the Ocean Plan, the SWRCB Executive Director shall identify standard
dilution models for use in determining minimum probable dilutions. Based on these
models, the RWQCB determined the initial dilutions for the ESGS OQutfalls 001 and 002 to
be, respectively, 12 to 1 and 18 to 1 (receiving water to effluent). However, the Ocean Plan
allows dischargers to propose alternative methods of calculating the minimum probable
dilution; the RWQCB may accept such methods upon verification of their accuracy and
applicability.

SCE submitted an alternative dilution model based on a flux-weighted-average dilution
method. In applying this model, SCE used heat as a tracer in determining dilution since
both contaminants and heat will be diluted the same mechanisms. Water temperature
around the discharge point was plotted on a map as contours. This map was then used to
plot the centerline temperature decay as a function of distance from the discharge point.
Where the curve (temperature decay vs. distance) significantly changes slope, initial
dilution is assumed complete. Since temperature isotherms correspond to pollutant
isopleths, the distance corresponding to the breakpoint temperature defines the ZID. Initial
dilution can then be calculated using the breakpoint temperature and SCE’s flux-weighted-
averaged dilution methodology. In the case of ESGS, SCE calculated the initial dilutions to
be 13 to 1 for Outfall 001 and 19 to 1 for Qutfall 002 (Attachment C).

SWRCB and the Regional Board approved of the SCE proposed initial dilutions, but
required the dilution ratios be reduced by 1 (Attachment D), resulting in approved dilution
ratios of 12 for Outfall 001 and 18 for Outfall 002 (Attachment F).

On March 16, 2005, ESP met with the Regional Board staff to discuss the rationale for
requiring an update of the original dilution ratio modeling. At the meeting, Regional Board
staff indicated that updated dilution modeling should be conducted using a computer
model such as Visual Plume or CORMIX. On April 28, 2005, ESP again met withi the
Regional Board staff along with representatives of the other power generation dischargers
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in the region. Dr. John List of Flow Science was also at the meeting, who provided an
overview of how the original dilution modeling was still relevant and appropriate.

ESP consulted further with Dr. List to document the derivation of the existing dilution
ratios or assist in selecting which one of the two models suggested by the Regional Board
would be appropriate for use at the El Segundo facility. Dr. List stated that neither the
CORMIX nor Visual Plume models are capable of accurately modeling the mixing Zzone
from a discharge point in a shallow near shore ocean environment. These models were
designed for deepwater discharges where the discharge field is able to rise until it reaches
equilibrium. This is not the case for discharges in less than 30 feet of water. Dr. List
determined that the calculation of the original dilution ratios is still relevant and applicable
today, has been verified by direct measurement of the thermal field, and that there is no
need to update the demonstration. The single best method for such flows continues to be
the application of field and hydraulic model data, as was used in the original method.
There is no point in numerically modeling a discharge when it already exists.

Historical documentation of the dilution ratio calculation, demonstration, and acceptance is
provided in this letter in the following attachments:

« Attachment B — Memorandum dated January 1979; From: Cal Tech, To: Southern
California Edison; Subject; Initial Dilution and California State Ocean Plan.

« Attachment C — Memorandum dated April 13, 1979; From Cal Tech, To: Southern
California Edison; Subject: Initial Dilution. '

« Attachment D — Memorandum dated May 4, 1984; From: State Water Resources
Control Board, To: Southern California Edison; Subject: Minimum Initial Dilution
Ratios For Power Generating Stations: Alamitos, Haynes, Long Beach, Harbor, El
Segundo, Ormond Beach, Redondo Beach, Scattergood, and Mandalay.

« Attachment E — Letter dated September 12, 1979; From: Southern California
Edison, To: State Water Resource Control Board; Initial Dilution Factors.

« Attachment F - Memorandum dated February 4, 1985, From: State Water
Resources Control Board, To: Southern California Edison; Subject: Initial Dilution
Ratios For Scattergood and Fl Segundo Power Generation Facilities Cooling Water
Discharge.

As documented in the above attachments, the original dilution ratio demonstration for the
generating station discharges was conducted by the top experts in the field, including Cal
Tech scientists, and remains today a very thorough accounting of the special circumstances
of the ESGS and other power plant discharge configurations. With such a robust
demonstration, it does not appear appropriate to use the other models, which are unsuited
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for the type of discharge at ESGS. It is ESP’s opinion, and the professional opinion of Dr.
List, that there is no need to produce a new numerical model for the ESGS facility. The
Justification for the existing dilution ratios is provided by the historical documentation
from the original calculation.

ESP looks forward to continuing to work with the Regional Board in renewing the ESGS
NPDES application. If you have any questions on this matter, please contact Mr. Tim
Hemig at 760.268.4037.

Sincerely,
El Segundo Power, LL.C

By: NRG El Segundo Operations Inc.
It’s Authorized Agent

vy % /W[LA

/ﬁre'g Hég
Regional Plant Manager

cc: Tim Hemig, Alex Sanchez
John McKinsey, David Lloyd



Attachment A

El Segundo Generating Station

US EPA CWA Section 301 (g) Chlorine
Variance Documentation
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e
M REGION IX

75 Hawthome  Street
‘ . San Francisgo, CA 94105

Re:

Southern California Edison Company)
EL Segundo Generating Station }
El Segundo, CA }

Application for Section 301 (g) } FINAL DECISION,
Variance from Best Available ) REGIONAL ADMINISTRATOR,
Technology Ecconomically Achievable) REGIOCN 9, PURSUANT TO
(BAT) Requirements of the Clean ) SECTION 301{g) OF THE
Water Act _ ) CLEAN WATER ACT

Based on the attached final evaluation, I am approving the
Southern California Edison Company's (SCE) request for a variance
from the Clean Water Act's Best Available Technology Economically
Achievable (BAT) requirement for total residual chlorine for its
El Segundo Generating Station. This decision is contingent upon
SCE's compliance with the terms and conditions set forth in the
attached document. i

I issued a tentative decision to grant this variance request
on April 23, 1995. A public notice addressing this decision was
published in the Los Angeles Times on May 8, 1995. This final
decision takes into consideration the two comment letters
received during the 30-day public comment period.

This decision is based on evidence specific to the E1l
Segundo Generating Station and is not intended to assess the need
for BAT by other industrial facilities discharging to the aquatic
environment. This decision is also subject to revision on the
basis of subsequently acquired information relating to the
impacts of the modified effluent limitations on the aquatic
environment and human health.

Any person may contest this decision by submitting a timely
request for a hearing in accordance with 40 CFR 124.74 or
124.114. :

23 Naw, 139¢ Lrerr Sha s

Py

DATE? . 6/‘,\ FELICIA MARCUS

REGIONAIL, ADMINISTRATOR



FINAL ANALYSIS OF 301(g) VARIANCE APPLICATION
FOR
THE SOUTHERN CALIFORNIA EDISON COMPANY
EL SEGUNDO GENERATING STATION

Prepared by
Water Management Division

EPA Region 9
May 1996




SUMMARY OF THE 301(g) VARIANCE REQUEST
FOR SOUTHERN CALIFORNIA EDISON COMPANY
EL SEGUNDQ GENERATING STATION
EL SEGUNDO, CALIFORNIA

Will Southern California Edison Company's Alternate Proposed
Mocdified Effluent -Limitations® for Total Residual Chlorine:

1. Meet the Best Practicable Technclogy (BPT)? ves
2. Meet the State Water Quality‘Standards? yes
3. Require additional treatment for any other

point or non-point source? no
4. Protect downstream water supplies? yes
5. Allow recreational activities? ' ves
6. Assure protection and propagation of a yes

balanced population of shellfish, fish
and wildlife? !

Pose an unacceptable risk due to:

a. bloaccumulation? no
b. persistence? no
c. acute toxicity? no
d. chronic toxicity? no
e. carcinogenicity? no
f. mutagenicity? no
g. teratogenicity? no
h. synergism? no

lsouthern California Ediscn's (SCE's) original variance
application requested Proposed Modified Effluent Limits (PMELs)
of 0.574 mg/1l for Outfall 001 and 0.820 mg/l for Outfall 002.
The Naticnal Pollutant Discharge Elimination System (NPDES)
permit for the El Segundo Generating Station currently allows the
facility to discharge at these original PMELs. This variance
evaluation, however, is based on a review of a more stringent
alternate PMEL of 0.4 mg/l for both ocutfalls. EPA's
determination is based on this alternate PMEL because the chronic
and acute toxicity data for the El Segundo facility are more
repregentative of the alternate PMEL than of the original PMELs
(i.e, the chlorine concentrations in the toxicity samples were
less than the original PMELs).
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INTROCDUCTION

The Southern California Edison Company (SCE) has requested a
variance under Section 301({(g) of the Clean Water Act {the Act) as
amended, 33 USC Section 1311 (g), from Best Available Technology
Econcmically Achievable (BAT) effluent limitations for Total
Residual Chlorine (TRC), regquired by Section 301 (b) (2) (A}, for
its El Segundo Generating Station (ESGS) at 301 Vista Del Mar in
El Segunde, CA. The National Pollutant Discharge Elimination
System (NPDES) permit currently in effect for the ESGS allows the
facility to discharge TRC from Outfalls 001 and 002 at the
Proposed Modified Effluent Limitations (PMELs) originally
requested by SCE, pending EPA's decision on this wvariance
request. SCE's original PMELs are greater than the BAT limit of
0.2 mg/l. The NPDES permit (No. CA0001147} was reissued by the
Los Angeles Regional Water Quality Control Board (RWQCRER) on
December 5, 1994; it's scheduled to expire on November 10, 1999.
The previous NPDES permit, which was issued in February 1990,
also included the PMELs originally requested by SCE.

In evaluating this variance reguest, EPA considered an
alternate modified effluent limit (referred to in this report as
the "alternate PMEL") of 0.4 mg/l, in addition to SCE's original
PMELs of 0.574 and 0.820 mg/]l. EPA's tentative decision is based
on the alternate PMEL.

EPA has evaluated the applicant's variance request and other
related information to determine whether the applicant's
alternate PMEL (which is more stringent that SCE's original
PMELg) satisfies the variance criteria. The variance request
contains effluent and receiving water data and other empirical
evidence. 1In addition, EPA reviewed more recent effluent acute
and chronic toxicity data. In developing this decision, EPA
referred to the draft technical guidance manuals for 301 (g)
variances, as well as the criteria set forth in Section 301(g) of
the Act. K

This document presents EPA's findings, conclusions, and
recommendations regarding the SCE variance application for the
ESGS. EPA has concluded that the alternate PMEL for the ESGS
will comply with all the requirements of Section 301(g). EPA is
therefore granting a Section 301{(g) variance based on the
alternate PMEL of 0.4 mg/l for TRC for Outfalls 001 and 002. The
alternate PMEL is more stringent than ESCE's original PMELs, but
less stringent than the BAT limit. (Because the alternate PMEL is
more stringent or conservative than the original PMELs, all of
the SWRCB's findings regarding the original PMELs also apply to
the alternate PMEL.) The alternate PMEL was derived from the
toxicity data for January 1991 through June 1994.

Throughout the remainder of this report, the terms "PMEL" and
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"PMELs" will apply to both the alternate and original PMELs
unless specifically noted.

SUMMARY OF SCE's APPLICATION

SCE initially submitted an application for a Section 301({g)
variance from BAT for the nonconventional pollutant Total
Residual Chlorine {TRC} on August 11, 1983. The variance
application applies to the ESGS in El Segundo, CA. Effluent,
consisting of once-through cooling water from four steam electric
generating units, chemical metal cleaning wastes, low volume
wastes and treated sanitary wastes, is discharged from Outfalls
001 and 002 to Santa Monica Bay (Pacific Ocean).

Discharges from the ESGS have been classified as ocean
discharges by the California State Water Resources Control Board
{SWRCB). The maximum permitted flows for Qutfall 001 {condenser
units 1 and 2) and Outfall 002 (condenser units 2 and 3) are 207
million gallons per day (MGD) and 398.6 MGD, respectively.

Chlorine, in the form of sodium hypochlorite, is
intermittently injected into each condenser half's cooling water
stream in order to control bioclogical growth in the condenser
units. The original PMELs requested by the applicant for the
discharge of TRC from outfalls 001 -and 002 are 0.574 mg/l and
0.820 mg/l (maximum concentrations), respectively. The alternate
PMEL for both outfalls is 0.4 mg/l. Both the original and
alternate PMELs are less stringent than the BAT limitation of 0.2
mg/l (maximum concentration) for the Steam Electric Generating
Industrial Category. There are no Best Practicable Technology
Currently Available (BPT) limitations for TRC. There is a BPT
effluent guideline for free available chlorine (FAC). As
required by §301(g) (2) (A), the PMELs must comply with BPT and
must allow compliance with applicable water quality standards.
BPT limitations for FAC are 0.2 mg/l average concentration and
0.5 mg/l maximum concentration.

The Water Quality Control Plan, Ocean Waters of California
("Ocean Plan"), contains two equations - one for calculating
water quality objectives (i.e., standards) during the
intermittent discharges of chlorine and one for calculating
effluent limitations. The water quality objective equation for
the intermittent discharge of TRC is based on the duration of
each chlorination event. ' The effluent limitation equation is
based on the calculated water quality objective and a dilution
factor. The SWRCB granted the applicant an exception to the TRC
discharge limitatiorn calculated by the effluent limitation
equation in the Ccean Plan. The applicant's original PMELs
reflect this exception,

This exception to the Ocean Plan was granted to the ESGS, as
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well as to several other facilities, by SWRCEB Resolution 88-80.
SWRCB Resolution 88-80 was approved based on evidence submitted
by the dischargers, including the results of toxicity tests on '3
species of indigenous marine organisms. The SWRCB concluded that
the evidence showed that the dischargers' proposed modified TRC
effluent limitations (i.e., PMELs) would be adequate to protect
beneficial uses, would have a minimal impact on receiving waters,
and should result in meeting the numeric receiving water quality

objectives for chlorine. (It therefore follows that the
alternate PMEL would also be adeguate to protect beneficial uses,
etc., since it is more stringent that SCE's original PMELs.) The

SWRCB also concluded that the effluent limitation equation
contained in the Ocean Plan did not consider the reduction of
chlorine to a nontoxic state during initial dilution. EPA
concurred with this exception on February 15, 1989.

When the SWRCB adopted Resclution 88-80 and granted the
exception to the ESGS, the 1983 Ocean Plan was in effect. The
Ocean Plan was subsequently amended in September 1988 and March
1990. The 19288 Ocean Plan contained the same equations as the :
1983 Plan. The 1990 Ocean Plan, on the other hand, revised the
equation for calculating the water quality objectives applicable
to intermittent discharges of chlorine, making the objectives
more stringent. However, SWRCB Resolution 88-8¢ is a "permanent"
exception, and it therefore remains in effect despite the
revisions to the Ocean Plan. As described above, Resolution 88-
80 was approved based on biotoxicity data which indicated that
the PMELs would have a minimal impact on receiving waters and
would protect beneficial uses.

Note that the PMELs are expressed in terms of a maximum
concentration, which also serves as the basis for BAT. In
accordance with BAT and the effluent guidelines for the Steam
Electric Power Generating category, chlorine discharges are
limited to a total of two hours per day per generating unit. The
Ocean Plan also stipulates that use of the water quality
objective equation for "intermittent discharges" of chlorine
applies to-intermittent discharges not exceeding two hours. The
exception to the Ocean Plan granted to the ESGS by the SWRCB is
based upon SCE's original PMELs of 0.574 mg/l and 0.820 mg/l for
Outfalls 001 and 002 and an uninterrupted chlorination duration

of 30 minutes per discharge event. (In this case, discharge
"event" means the uninterrupted chlorination of one condenser-
half). This variance decision only addresses the conditions

specific to SCE's El Segundo Generating Station.

DECISION CRITERIA

Section 301(g) of the Act provides for modification of
otherwise applicable BAT limitations for nonconventional
pollutants if certain substantive criteria are met. Filing
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deadlines for Section 301(g) requests are specified in Section
301(j) (1) (B) of the Act and Code of Federal Regulations (40 CFR)
122.21 (1) (2) and require submission of Section 301(g) wvariance
requests within 270 days of the date of promulgation of the
appropriate effluent limitation guideline. 1In this case,
effluent limitation guidelines for the Steam Electric Category
(40 CFR Part 423) were promulgated on November 19, 1982. SCE's
initial request (August 11, 1983) was made within 270 days of the
- promulgation of these guidelines and is considered a timely

request . ?

On February 4, 1987, the Water Quality Act of 1987, P.L.
100-4 (WQA) was enacted. Section 302 of the WQA amended various
provisions of Section 301(g) of the Act, including limiting the
availability of Section 301(g) variance requests to five
specifically listed nonconventional pollutants: ammonia,
chlorine, c¢olor, iron, and total phenols (4AAP) (when determined
to be a nonconventional pollutant by the Administrator).
Provisions for listing additional nonconventional pollutants were
established by the WQA in Section 301(g) (4) of the Act.

The Administrator of the EPA or his designee (e.g., the
Regional Administrator} shall approve ESGS's request for a
variance for BAT for TRC provided SCE demonstrates that the
variance will comply with the following criteria listed in
Section 301{g), as amended:

© TRC is a nonconventional pollutant. Section 301{g) (1).

0 The State of California concurs with the variance. Section
301 (g) (1).

© The PMEL will result in compliance with the State's Water
Quality Standard (WQS)for TRC. Section .301{g) {(2) (A).

O The PMEL will not result in any additional treatment
requirements on any other peint or nonpoint sources.
Section 301(g} (2) (B).

O The PMEL will not interfere with the attainment and
maintenance of water quality necessary to:

-Protect public water supplies (ESGS uses ocean water as a
source for cooling water and discharges the effluent back

into the ocean);
-Allow recreational activities in and on the water;

-Assure protecticn and propagation of a balanced population

“Reference 3
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of shellfish, fish, and wildlife. Section 301 (g} (2) (C).
© The PMEL will not:

-Result in the discharge of pollutants which may reasonably
be anticipated to pose an unacceptable risk to human
health or the environment because of bicaccumulation,
persistency in the environment; acute and chronic
toxicity (including carcinogenicity, mutagenicity, or
teratogenicity), or synergistic propensities. Section
301(g) (2) (C).

SUMMARY OF FINDINGS

Based upon a review of the data, references, and additional
sampling conducted by the applicant, EPA makes the following
findings with regard to the alternate PMEL's compliance with the
statutory criteria:

O TRC is a nonconventicnal pollutant.

O The State of California has concurred with the variance.
This is documented in SWRCB Resolution 88-80, and the
NPDES permit issued by the Los Angeles RWQCE.

© The original PMELs, and therefore the more stringent
alternate PMEL, will result in compliance with the Ocean
Plan WQS for TRC. This conclusion by the SWRCB is ﬁ
documented in SWRCB Resolution 88-80. EPA concurred with
SWRCEB Resolution 88-80 on February 15, 1989,

O The PMEL will not result in any additional treatment
requirements on any other point or nonpoint sources.

O The PMEL should not interfere with the attainment and
maintenance of water quality necessary to:

-Protect public water supplies;
-Allow recreational activities in and on the water;

-Assure protection and propagation of a balanced populétion
of shellfish, fish and wildlife.

¢ The PMEL should not:

-Result in the discharge of pollutants which may reasonably
be anticipated to pose an unacceptable risk to human
health or the environment because of biocaccumulation;
persistency in the environment; acute of chronic toxicity
(including carcinogenicity, mutagenicity, teratogenicity);
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or sgynergistic propensities.

DESCRIPTION OF THE FACILITY

The ESGS is located in El Sequndo, CA. It discharges
once-through cooling water, metal cleaning wastes, treated
sanitary wastes, storm water runoff and low volume wastes into
the Pacific Ocean (Santa Monica Bay) under NPDES permit No.
CA0001147. To cool generating units 1 and 2, ocean water is
supplied at a rate of about 144,000 gallons per minute (gpm).
The intake water is brought through a concrete conduit which
extends approximately 2,600 feet offshore to a depth of 20 feet
Mean Lower Low Water {(MLLW). A screening structure removes
trash, algae, and marine organisms which enter the intake
structure with the seawater. After passing through the screens,
the seawater is pumped to the two steam condensers. The water
temperature is increased 23° F when the units are operated at
full capacity. . The heated water is discharged through a 10-ft.
diameter conduit which terminates approximately 1,900 ft.
offshore at a depth of about 20 ft. MLLW.

Units 3 and 4 have a similar cooling water system. The
intake conduit extends 2,600 ft. offshore at a depth of 20 ft.
MLLW; it supplies water at about 295,000 gpm. The effluent is
discharged to the ocean through Outfall 002 which extends about
2,100 feet offshore at a depth of about 20 ft MLLW. The
temperature increase across the condensers is about 22° F.?

Effluent discharged through Outfall 001 (207 MGD) consists
primarily of once-through cooling water from steam electric
generating units 1 and 2. The effluent also includes 0.028 MGD
of low volume wastes (primarily condenser sump wastes at 0,015
MGD, boiler blowdown at 0.013 MGD, and rainfall runoff); and
0.001 MGD of treated sanitary wastes from Wastewater Treatment
Plant #1. Floor drain wastes and storm water runoff are passed
through an oil/water separator before being discharged to a
retention basin and then to the ocean.

Wastes discharged through Outfall 002 (398.6 MGD) cansist
primarily of once-through cooling water from steam electric
geénerating units 3 and 4. The effluent also includes 1.603 MGD
of low volume wastes; and 0.001 MGD of treated sanitary wastes
from Wastewater Treatment Plant #2. The low volume wastes are
comprised of floor drain wastes (0.07 MGD}, boiler blowdown
(0.013 MGD), fireside and air preheater wastes (0.6 MGD), units 1

Prepared by MBC Applied Environmental S
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or synergistic propensities.

DESCRIPTION OF THE FACILITY

The ESGS is located in El Segundo, CA. It discharges
once-through coocling water, metal cleaning wastes, treated
sanitary wastes, storm water runoff and low volume wastes into
the Pacific Ocean (Santa Monica Bay) undexr NPDES permit No.
CAD001147., To cool generating units 1 and 2, ocean water is
supplied at a rate of about 144,000 gallons per minute (gpm).
The intake water is brought through a concrete conduit which -
extends approximately 2,600 feet offshore to a depth of 20 feet
Mean Lower Low Water (MLLW). A screening structure removes
trash, algae, and marine organisms which enter the intake
structure with the seawater. After passing through the screens,
the seawater is pumped to the two steam condensers. The water
temperature is increased 23° F when the units are operated at
full capacity. . The heated water is discharged through a 10-ft.
diameter conduit which terminates approximately 1,900 ft.
offshore at a depth of about 20 ft. MLLW.

Units 3 and 4 have a similar cooling water system. The
intake conduit extends 2,600 ft. offshore at a depth of 20 ft.
MLLW; it supplies water at about 295,000 gpm. The effluent is
discharged to the ocean through Outfall 002 which extends about
2,100 feet offshore at a depth of about 20 ft MLLW. The
temperature increase across the condensers is about 22° F.?

Effluent discharged through Outfall 001 (207 MGD) consists
primarily of once-through cooling water from steam electric
generating units 1 and 2. The effluent also includes 0.028 MGD
of low volume wastes (primarily condenser sump wastes at 0.015
MGD, boiler blowdown at 0.013 MGD, and rainfall runoff); and
0.001 MGD of treated sanitary wastes from Wastewater Treatment
Plant #1. Floor drain wastes and storm water runoff are passed
through an oil/water separator before being discharged to a
retention basin and then to the ocean.

Wastes discharged through Outfall 002 {(398.6 MGD) consist
primarily of once-through cooling water from steam electric
generating units 3 and 4. The effluent also includes 1.603 MGD
of low volume wastes; and 0.001 MGD of treated sanitary wastes
from Wastewater Treatment Plant #2. The low volume wastes are
comprised of floor drain wastes (0.07 MGD), boiler blowdown
{0.013 MGD), fireside and air preheater wastes (0.6 MGD), units 1

ciences. -
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- 4 metal chemical cleaning wastes (0.12 MGD), fuel pipeline
hydrostatic testing water (0.8 MGD), and storm water runoff.
Chemical metal cleaning wastes are routed to a chemical cleaning
waste retention basin where they are treated by lime precipita-
tion. Rainfall runoff and floor drain wastes are passed through
oil/water separators. Except for rainfall runoff and the treated
sanitary wastes, the pretreated metal cleaning wastes and other
wastes are stored in a retention basin prior to discharge to the
ocean. Sanitary wastes are treated in Treatment Plants 1 and 2,
which are aerated activated sludge secondary treatment package

plantg.* .

The condenser tubes are arranged in two banks per generating
unit. Each bank is called a condenser half. According to the
ESGS's NPDES permit and subsequent information provided by SCE by
letter dated September 26, 1994, each condenser half is
chlorinated for 30 minutes per chlorination cycle, and there is a
maximum of one chlorination cycle per 24-hour period. This
results in a maximum total chlorination time of 1 hour per day
for each generating unit, or 2 hours per day per outfall. With
four generating units, the total duraticon of chlorination is a
maximum of 240 minutes or 4 hours per day. The cooling water
from the four generators is not chlorinated on a daily basis, but
is chlorinated an average of 65 days per guarter. The NPDES
permit No. CA0001147 states for Outfall 001:

"Total residual chlorine may not be discharged from any
gsingle generating unit for more than 30 minutes per condenser
half per shift. For chlorine discharges of up to 3¢ minutes, the
daily maximum limit is 0.574 mg/l. For chlorine discharges
exceeding 30 minutes, the applicable chlorine limitation shall be
that calculated using procedures outlined in Table B "Toxic
Material Limitations" of the Ocean Plan."

The NPDES permit (CACQ01147) contains the same stipulation
for Outfall 002, except the daily maximum TRC limit is 0.820

mg/l.

It's noted that Table B applies to continuous discharges of
TRC.

RECEIVING WATER

Outfalls 001 and 002 discharge to the Pacific Ocean at Santa
Monica Bay (Latitude 33° 54' 30", Longitude 118° 25" 50"; and
Latitude 33° 54' 27", Longitude 118° 25' 50"). SWRCB has
classified the discharges from the ESGS as ocean discharges, and
as such, the ESGS discharges must comply with the CA Ocean Plan.

‘References 9 and 10
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Designated Uses and Water Quality Objectives

The current Ocean Plan, which specifies beneficial uses and
water quality objectives for the coastal waters of California,
was approved by EPA in June 1990.°% For the purposes of this
variance, the Ocean Plan has designated the following beneficial
uses for Santa Monica Bay and the Pacific Ocean in the area of
ESGS: industrial service supply:; water contact and non-contact
recreation, including aesthetic enjoyment; navigation; ocean
commercial and sport fishing; mariculture; preservation and
enhancement, of Areas of Special Bioleogical Significance; rare
and endangered species; marine habitat; fish migration; fish
spawning; and shellfish harvesting.

As discussed above, the Ocean Plan's water quality
objectives or standards (WQSs) for intermittent discharges of
total residual chlorine are determined through the use of an
egquation. This equation, which applies to intermittent
discharges not exceeding two hours, calculateg the WQS based on
the duration of uninterrupted chlorine discharge.

Initial Dilution

The CA Ocean Plan allows water gquality objectives to be met
after completion of initial dilution. In other words, the
discharge leaving the Zone of Initial Dilution, or ZID, must meet
the water guality objectives. The 1990 Ocean Plan defines '
initial dilution as "the‘process which results in the rapid and
irreversible turbulent mixing of wastewater with ocean water
around the point of discharge." For cooling water wastes,
completion of initial dilution "is considered completed when the
momentum induced velocity of the discharge ceases to produce
significant mixing of the waste, or the diluting plume reaches a
fixed distance from the discharge to be specified by the Regional
Board, whichever results in the lower estimate for initial
dilution." Both acute and chronic toxicity objectives, as well
as all other water quality objectives, must be met at the edge of
the ZID.

According to the Ocean Plan, the SWRCB Executive Director
shall identify standard dilution models for use in determining
minimum probable dilutions. Based on these models, the RWQCB
determined the initial dilutions for the ESGS Outfalls 001 and
002 to be, respectively, 12 to 1 and 18 to 1 (receiving water to
effluent). However, the Ocean Plan allows dischargers to propose
alternative methods of calculating the minimum probable dilution;
the RWQCB may accept such methods upon verification of their
accuracy and applicability.

SReference 7
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SCE submitted an alternative dilution model based on a
flux-weighted-average dilution method. 1In applying this model,
SCE used heat as a tracer in determining dilution since both
.contaminants and heat will be diluted by the same mechanisms.
Water temperature around the discharge point was plotted on a map
as contours. This map was then used to plot the centerline
temperature decay as a function of distance from the discharge
point. Where the curve (temperature decay vs. distance)
significantly changes slope, initial dilution is assumed
complete. Since temperature isotherms correspond to pollutant
isopleths, the distance corresponding to the this breakpoint
temperature defines the ZID. Initial dilution can then be
calculated using the breakpoint temperature and SCE's flux-
weighted-averaged dilution methodology. In the case of ESGS, SCE
calculated the initial dilutions to be 13 to 1 for Outfall ool
and 19 to 1 for Outfall 002.

The SWRCB did not accept this alternative method, but did
approve an exception to the Ocean Plan's effluent limitation
equation. The exception granted by the SWRCE specified
alternative effluent limits for TRC for the El Segundo Generating
Station, but cited the RWQCB's original dilution factors of 12
and 18. A chronology of the Ocean Plan exception is provided
below.

Chronology of the Ocean Plan Exception

On September 7, 1984, SCE submitted a reguest for exception
from the effluent limitations contained in the 1983 CA Ocean Flan
in accordance with provisions contained in the Plan. At a
hearing on June 24, 1985, the RWQCB adopted Order No. B85-35 which
amended ' the discharge limitation for TRC and directed this Order
to be forwarded to the SWRCB for its concurrence. The RWQCR
based its determination on bicassay results obtained from the
generating stations; receiving water data ([including data on
-water quality, local benthic (infauna and epifauna) populations
and underlying sediments, and local fish populations] collected
.at three of the generating stations; and a chlorine dissipation
study conducted by SCE at the San Onofre Generating Station.s

On May 22, 1986, the SWRCB granted the applicant a temporary
exception from the TRC effluent limitation calculated by the CA
Ocean Plan. This temporary exception (Resolution No. 86-42)
required further toxicity testing. EPA's concurrence with the
SWRCB decision to grant the temporary request was also based on
the understanding that SCE would be required to undertake
additional toxicity testing.

‘Reference 23
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During 1987, SCE and the Los Angeles Department of Water and
Power (LADWP) conducted a chlorine toxicity screening study at
three power plants which were determined to be representative of
discharge conditions at the other generating stations: a
shoreline discharger (Haynes Generating Station)}; an open coast
discharger (Scattergood Generating Station); and a harbor
discharger (Long Beach Generating Station). Biocassays were
performed on the early life stages of three indigenous species: a
plant (giant kelp); an invertebrate (purple sea urchin,

purpuratus); and fish.

Based on this study, on July 21, 1988, SWRCB adopted
Resolution No. 88-80 which grants a permanent exception to the CA
Ocean Plan for TRC. On February 15, 1989, the SWRCB received EPA
concurrence with its decision to grant the permanent exception to
the CA Ocean Plan.’ Because Resolution 88-80 granted a permanent
exception to the Ocean Plan effluent limitation equation and
specifically set forth alternate effluent limits for TRC, these
alternate limits remain in effect even though the Ocean Plan was
subsequently amended in 1990,

EFFLUENT LIMITATICNS

As discussed previously, the Ocean Plan contains an equation
for calculating effluent limitations necessary to meet the water
quality objectives for a particular parameter. The necessary
inputs for the equation include the numeric water quality
objective {or the concentration to be met at the completion of
initial dilution) and the minimum probable initial dilution.
However, SWRCB Resoclution 88-80 granted the ESGS an exception to
this equation, and specifically stated that alternate TRC
effluent limitations (or PMELs) of 0.57¢ mg/l and 0.820 mg/l
(daily maximum) are applicable to the ESGS's Outfall 001 and
Outfall 002, respectively. SWRCB Resclution 88-80 concluded the
following:® '

"4, The Ocean plan method for calculating effluent
limitations does not consider the reducticn of chlorine to a
nontoxic state during initial dilution.

5. Sufficient evidence exists to show that the proposed
alternate total chlorine residual effluent limitations should
result in meeting the numeric chlorine receiving water quality
objectives at the edge of the zone of initial dilution allowed by
the Ocean Plan. :

"Reference 12 and Reference 13

SReference 17
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6. The dischargers have submitted evidence, including the
results of toxicity tests on indigenous marine organisms, to show
that the alternate total chlorine residual effluent limitations
are adequate to protect beneficial uses..."

For the ESGS, Resolution 88-80 granted the following maximum
total chleorine regidual effluent limitations:

CHLORINE DISCHARGE
FACILITY DISCHARGE INITIAL NPDES DURATION CONCENTRATION

NAME NUMBER (S} DILUTION NUMBER MIN/EVENT (MG/L)
'EL 001 12 CAQ001147 30 0.574

SEGUNDO ago2 18 CA0Q01147 30 ‘ 0.820

TRC Monitoring Results

As stated above, the daily maximum TRC effluent limitations
currently set forth in NPDES Permit No. CA0001147 for the ESGS
are 0.574 mg/1 (OCutfall 001) and 0.820 mg/l (oOutfall €02). In
addition to the information submitted by SCE as part of its
variance application, EPA also reviewed the TRC moniteoring
regults for the years 1991, 1992, 1993 and 1994 (through June
1994). A discussion of EPA's findings, including compliance with
the permit limits, follows.

Qutfall 001: During 1991, maximum TRC concentrations
exceeded the BAT limit during four months. The maximum TRC
concentrations for these months ranged from 0.29 mg/l to 0.39
mg/l. There was either no discharge, or the discharge was not
chlorinated, during 4 months. For the remaining months, maximum
monthly TRC concentrations ranged from 0.05 mg/l to 0.18 mg/l.

During 1992, the BAT limit was exceeded during 7 months, with
maximum monthly TRC concentrations ranging from 0.25 to 0.43 mg/l
during these 7 months. For the remaining 5 months, there was no
discharge during 1 month and all other maximum monthly TRC
concentrations ranged between 0.08 mg/l and 0.18 mg/1.

In 1993, the BAT limit was exceeded during 4 months; maximum
TRC concentrations for each month varied between 0.29 mg/l and
0.4 mg/l. There was no chlorination (or no discharge) during 1
month. Remaining maximum monthly TRC concentrations ranged
between 0.05 mg/l and 0.2 mg/1l.

In 1994 (through June}, BAT was exceeded twice (0.32 mg/l and
0.23 mg/1l). Other values ranged between 0.15 and 0.18 mg/l.

Based on the above information, there were no violations of
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the permit limit (PMEL) in 1991, 1992, 1993 or through June 1994.
It is also noted that during most days a significant portion of
the TRC was in the form of free available chlorine (FAC).

Outfall 002: During 1991, BAT was exceeded during 2 months
{0.45 mg/l and 0.5 mg/l). The effluent was noct chlorinated (or

there was no discharge) during 6 months.

During 1992, BAT was exceeded during 9 months; maximum TRC
concentrations for each month ranged between 0.25 mg/l and 0.53
mg/l. For all remaining months, TRC concentrations varied from
0.05 mg/l to 0.18 mg/l. -

For 1993, BAT was exceeded during 4 months. The maximum TRC
concentrations for these 4 months ranged from 0.26 mg/l to 0.35
mg/l. During the remaining 7 months, TRC values ranged from 0.08

mg/l to 0.2 mg/l.

During 1994, BAT was exceeded during 2 months (0.5 mg/l and
0.25 mg/l). Maximum TRC values for the remaining 3 months were
0.09, 0.18 and 0.1 mg/l.

Based on available information, the permit limit for TRC for
Outfall 002 (0.82 mg/l) was not exceeded during 1991, 1992, 1993
or 1994 (through June). Aas discussed above for Outfall 001, a
significant percentage of the TRC was in the FAC form.

It should be noted that some reduction of the chlorine
concentration is expected between the effluent monitoring point
and the actual discharge to the receiving waters as a result of
c¢hlorine decay within the discharge pipe. Data collected in 1877
for Outfall 002 at the ESGS indicated a significant reduction in
maximum total residual oxidant concentration between the-
condenser outlet and the end of Outfall 002. On February 8,
1977, maximum total residual oxidant was measured at about 3.25
mg/l at the outlet and 0.18 mg/l at the outfall. On January 18,
1977, the maximum total residual oxidant was measured at 1.36
mg/l at the condenser outlet and 0.18 mg/l at the outfall. For
Cutfall 001, the estimated transit time between the screenwell
(NPDES permit monitoring point) and the discharge point is about
11 minutes. For Outfall 002, the estimated transit time is about
13.5 minutes.?

APPLICATION OF STATUTORY CRITERIA

I. The State must concur on the Section 3Qj{g) variance

‘Reference 16, Chapter 23
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The Los Angeles RWQCB and SWRCB have recommended approval of
SCE's section 301(g} variance request. This is documented by
SWRCB Resoluticn 88-80 {as well as the previocus SWRCB and RWQCB
resolutions), and by RWQCB's inclusion of the original PMELs in
the NPDES permit for ESGS.1?

II. The pollutants for which a variance is scought must be
ponconventional;

Under the WQA of 1987, a potential variance for chlorine is
authorized ‘under Section 301(g} of the Act.

ITT. The Modification must at a minimum resulbk in. compliance

The Ocean Plan water gquality objective or standard for
intermittent discharges of TRC is calculated using a formula that
incorporates the duration of chlorination. Another formula in
the Ocean Plan calculates the maximum effluent limit for TRC
based on the water quallty objective and the minimum probable
dilution.

The SWRCB approved minimum probable initial dilutions of 12
for ESGS Outfall 001 and 18 for ESGS Outfall 002. On September
7, 1984, SCE submitted a request for an excepticn to the
California Ocean Plan based on minimum probable dilutions of 13
and 19 for calculating its TRC PMELs. An increase in the minimum
probable ‘dilution would increase the resultant effluent
limitation for TRC.

Based on a review of bicassay results and receiving water
quality data collected from 3 SCE generation stations, and a
chlorine dissipation study conducted by the applicant, the LA
RWQCB approved an exception to the Ocean Plan on June 24, 1385 by
Order No. 85-35, and forwarded the Order to the SWRCB for
approval. Based on additional biotoxicity data, on July 21,
1988, the SWRCB granted a permanent exception to the Ocean Plan
by Resclution 88-80. The permanent exception to the Ocean Plan
does not explicitly approve alternate minimum probable dilutions,
but does approve alternate discharge limitations for TRC. The
exception states that the initial dilutions are 12 for ESGS _

. Outfall 001 and 18 for ESGS oOutfall 002, and the effluent limits
are 0.547 mg/l and 0.820 mg/l for 001 and 002 respectively. This
was basged on the SWRCB's finding that the Ocean Plan equation for
calculating effluent limitations for TRC does not take into
account the reduction of chlorine to a nontoxic state during
initial dilution. Resolution 88-8¢ also concluded that the

%Reference 10
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alternative effluent limits (PMELs) should allow compliance with
the numeric water quality cbjective at the edge of the ZID.

The 1990 Ocean Plan establishes a Water Quality Objective for
the intermittent discharge of TRC of 0.0146 mg/l during an
uninterrupted discharge of 30 minutes. This State Water Quality
Objective, which must be met at the edge of the ZID, is intended
to protect from both acute and chronic toxicity. Without the
exception granted by the SWRCB, the effluent limitations
calculated by the 1990 Ocean Plan would be 0.190 mg/l1 for Outfall
001 and 0,278 for Qutfall 002. As stated above, however, these
effluent limits do not take into account the reduction of
chlorine to a non-toxic state. Based on the 1990 Ccean Plan and
the SWRCB-approved exception to the Qcean Plan, the effluent
limits for TRC and the Water Quality CObjective at the edge of the
ZID are summarized in TABLE 1.

TABLE 1
SUMMARY OF CURRENT EFFLﬁENT LIMITATIONS
Qutifall  _FAC IRC
W.Q. EXPECTED
BRT BAT WQSs PMEL AT MIXING ZONE

Amg/1l) {ng/1) {mg/l) Amg/l} _ EDGE (mg/l)
001 0.5 0.2 0.0146 0.574 0.0146

daily instan- '

max. ; taneous

c.2. max.

average
002 Same Same 0.0146 0.820 0.0146

as as

001 001

V. I] M 1.E. . D N 2 ] . Eii.i. ] R .
on chﬁr Eant and N_anant Sources:

SCE's 301(g) application indicates that there are other point
and nonpoint sources within 5 miles of the ESGS discharges.
These include the Los Angeles Department of Water and Power's
Scattergood Generating Station. SCE's 301(g) application states
that the effluent from ESGS may commingle with the discharge from
the Scattergood Generating Station. SCE's 1993 Receiving Water
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1 identified 2 other discharges within less
than 5 miles: the Los Angeles Hyperion Wastewater Treatment Plant
and the Chevron Refinery. The Hyperion Plant is north of the
Scattergood Generatlng Station (less than 1 mile north) and the
Chevron Refinery is located between the El Segundo and
Scattergood generating stations.

Chlorine dissipation studies conducted at the SCE's San
Onofre Generating Station during the late 1970's indicated that
chlorine dissipates rapidly in the receiving water from the point
- of discharge, usually within 30 - 100 meters of the outfall.
There are no other sources within 100 meters of ESGSs outfalls.

Receiving water monitoring conducted on July 21 and August 4,
1987 at the Scattergood Generating Station (which is the "model"
facility for the ESGS!®) indicated that there was no detectable
TRC concentration in the receiving water outside the discharge
bubble on either day. The highest TRC concentrations in the -
Scattergood discharge bubble were 0.04 mg/l and 0.01 mg/l on July
21 and August 4, respectively. The discharge bubble was
estimated to be between 50 and 75 feet across; the edge of the
ZID was estimated to be 50 feet beyond the discharge bubble,
However, it is not known whether this receiving water data fully
represents the PMEL conditions since the study reported only one
effluent TRC concentration. On August 4, the effluent TRC
concentration measured 14 minuteg after initiation of
chlorination was 0.01 mg/l. (The Discharge Monitoring Reports or
DMRs for the Scattergood Generating Station reported maximum
daily TRC concentrations of 0.02 mg/l on both July 21 and Aug. 4,
1%87.)

As addressed previously, the SWRCB determined that the PMEL
for TRC will result in compliance with the State Water Quality!
Standard (WQS) at the edge of the mixing zone. As a result,

“‘Hati:na] Pollutant Discharge Elimination system, 1993
Receivi ] . . : L s 3 1 i
Prepared by MBC Applied Environmental Sciences.

?Reference 5 and 16

*The Southern California Edison Company and the City of Los
Angeles Department of Water and Power submitted variance requests
for a total of 11 power generating facilities. As a result,
water quality sampling was conducted at 3 "model facilities" in
order to provide representative water quality data for the
~facilities' discharges to three types of receiving waters - open
ocean, shoreline, and harbor. The City of Los Angeles' '
Scattergood Generating Station, an "Open Coast" facility, is the
model facility for the SCE ESGS.
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there should be no effect on any other point and nonpoint
sources.

As also stated previously, the ESGS's current NPDES Permit
No. CA0001147 contains TRC limits of 0.574 and 0.820 mg/l for
Ooutfalls 001 and 002, respectively. The permit was issued by the
LA RWQCB, which is the authority for setting wasteload
allocations in the Los Angeles region. The RWQCB has not imposed
any additional requirements on other dischargers in the area as a
result of the inclusion of the PMELs in the ESGS's NPDES permit.

Based on the preceding information, EPA has concluded that
neither the original nor alternate PMELs for chlorine should
impose additional requirements on other point and nonpeint
sources.

V. The Modification Will Not Interfere with the Attainment or
. . - . :
?a%?;gpﬁngg_Qg_Ha?gx_?nal1Lx_ﬂh;ghqShall_A&sufoluxnxxn:um142§

This facility uses ocean water as its source for c¢ooling
water, and discharges the effluent back into the ccean.'® The
Pacific Ocean is not used as a public water supply, therefore,
the PMELs will not interfere with the protection of public water

supplies.

vI. The Modification Will Not Interfere with the Attainment
£ 1) Wat uali Which Shall ALl = ; 1 Aetivied
In and On the Water: : '

The PMELs will result in compliance with the Gcean Plan
standard for TRC which is designed to protect water-contact and
non-water-contact recreation.?® In addition, the EPA draft human
-health criterion developed in December 1981 of 10.0 mg/l is well
above both the original PMELs of 0.574 and 0.820 mg/l, and the
alternate PMEL of 0.4 mg/l (maximum). Therefore, EPA has
concluded that the PMELs will not interfere with the attainment
of that water quality which shall allow recreatlonal activities
in and on the water.

VII. The Modification Will Not Interfere with the Attainment or
; : -
ga;nLengnge4Q%_%haL_HaL;r_Qu%l?%xi¥?+g?_3hgl%_353%137§%?. .

As -digcussed in Section III, the SWRCB and RWQCEB determined
that the PMELs for TRC should result in compliance with the
numeric State Water Quality Objective or Standard. The Water

BReference 10

¥Reference 12
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Quality Objective for TRC is intended to maintain water quality

which results in the maintenance and propagation of fish and
other aguatic life.'’

In addition, sampling conducted in the receiving waters at
the discharge of the model facility, the Scattergood Generating
Station, on July 21 and August 4, 1987, detected no TRC at the
edge of the ZID (see Section IV above). For both surveys, TRC
was detected only within the discharge bubble at a maximum of
0.04 mg/l.%®

As stated previously, the initial Ocean Plan exception
approved by the RWQCB in 1985 (Order No. 85-35) was based on a
chlorine dissipation study conducted by SCE (discussed in Section
IV above), receiving water data collected at the three generating
stations "most in question" (Mandalay, Alamitos, Long Beach), and
NPDES-related biocassay results. The receiving water data
included data on water quality, local benthic (infauna and
epifauna) populations and underlying sediments, and local fish
populations, collected as part of a Thermal Effects Study
- conducted in 1971-72. Subsequent receiving water data was also
collected in 1978 and 1980 in accordance with NPDES permit
requirements. The RWQCB concluded that there were no significant
changes in sediment conditions between the 1971-72 data and the
1978/1980 data, and that although there were slight changes in
biclogy, there were no changes which could not be attributed to
natural variations. The results of three-spine stickleback
bioassay studies at the same three generating stations "indicated
that the LC50 of the effluent in all cases is beyond 100 percent
effluent. Typically, 80-100% of fish tested survive in 100%
{undiluted} SCE chlorinated effluents." Based on this informa-
tion, the RWQCB concluded that "it is evident that granting of
the exception request to allow alternative limitations for
chlorine will not compromise protection of the receiving waters
for beneficial uses."'® The RWQCB's conclusion was eventually
confirmed by the SWRCB in Resolution 88-80, which was based on
subsequent bioassay results.

In addition to the above, EPA also reviewed the ESGS's acute
and chronic toxicity test results for the years 1991, 1992, 1993,
and 1994 (through June). These results are reported in the
applicant’'s Discharger Monitoring Reports (DMRs). EPA's findings
are discussed below.

Acute Toxicity Results: As set forth in the Feb. 1990 NPDES

Y"Reference 12 and Reference 17
®Reference 14

Reference 23
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permit, the acute toxicity limits for ESGS Outfalls 001 and 002
were 0.65 TUa (6 month median) and 0.95 TUa, respectively. (The
Dec. 1994 NPDES permit no longer contains acute limits.) In
‘general, SCE conducted acute toxicity testing quarterly. Tests
were conducted separately for each outfall. TRC concentrations
were measured in the field at the time of gample collection, and
in the laboratory prior to initiating the acute toxicity test.
In general, the TRC concentrations measured in the field were
always below the BAT limit of 0.2 mg/l (with one exception), and
were often less than 0.1 mg/l. The laboratory concentrations
were even lower.

Qutfall ¢01: There were 3 test results for 1993, Two
results were 0 TUa; the third was 0.59 TUa (November). The
highest TRC concentration measured in a sample in the field was
0.1 mg/l in November 1991. FAC was measured at 0.05 mg/l in the
same sample.

In 1992, 6 results were reported; two results exceeded the
0.65 TUa limit. The August and November results were both 0 TUa,
and the February result was 0.59 TUa. Two tests were conducted in
May: the results were 1.56 TUa and 8.70 TUa. The highest TRC
concentration measured in the field was 0.125 mg/l (February).

In May, the TRC and FAC concentrationg measured in the field were
<0.05 mg/l for the first sample, and 0 mg/l (chlorinators not
operating) for the second sample.

In 1993, 4 results were reported; all results were 0 TUa. The
highest TRC measured in the field was 0.1 mg/l. In 1994 (through
June), only 1 result was reported. The result was 0 TUa; the
chlorinators weren't operating (0 mg/l1 TRC) on the day the sample
was collected.

In conclusion, out of 14 tests conducted, the value of 0.65
TUa was exceeded on only two occasions, both in May 1992. For
one of these incidents, the effluent was not chlorinated. For
the other incident, the TRC ¢oncentration was very low.

Outfall 002: 1In 1991, 2 test results were reported for
Outfall 002. The results were 0 TUa {August) and 0.59 TUa
(November). The TRC concentrationg measured in the field were
0.2 mg/l (August) and 0.05 mg/l (November). The laboratory TRC
concentration for the August sample was 0 mg/l.

In 1992, 3 results were reported. BAll results were 0 TUa.
The highest TRC concentration measured in the field was 0.1 mg/l.
The highest FAC concentration measured in the field was 0.4 mg/l;
however, the corresponding TRC concentration was reported as 0.05

mg/l.

In 1993, 4 results were reported. Three results were 0 TUa;
the third was 0.59 TUa (May). The highest TRC concentration
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measured in.the field was 0.21 mg/l (February), which was hiéher
than the maximum TRC value reported for that month under the
regular NPDES monitoring program.

One 1994 result had been reported at the time of this
evaluation. The result was 0 TUa; field TRC concentration was
0.05 mg/l. In conclusion, out of 10 test results for Outfall 002
between January 1991 and June 1994, the limit was never exceeded.

Chronic Toxicity Results: The 1990 Ocean Plan states that

the chronic toxicity parameter "shall be used to measure the
acceptability of waters for supporting a healthy marine biota.®
In accordance with the Ocean Plan eguation, the chronic toxicity
limits for ESGS are 13 TUc¢ for Qutfall 001 and 19 TUc for Outfall
002. Samples are typically collected from only cne of the
cutfalls because the other ocutfall is usually not discharging at
the sample collection time. If both discharges are operating,
then SCE composites the samples from both outfalls and conducts a
single chronic toxicity test. The chronic toxicity tests are
conducted monthly using the giant kelp. The giant kelp chronic
test evaluates 2 effects: percent germination and germ tube
length. TRC concentrations are measured at the time of sample
collection. The samples are then stored for up to 24 hours
before initiating the chronic toxicity test. :

Qutfall 001: ©Out of 30 available test results for 1951,
there was 1 violation and 1 unknown value. The violation is
indicated below.

. Results
__Date = _{TUc) TIRC Conc, in Sample
7/91 55.6 None detected'
2/91 Unknown (>10) Unknown

The other TUc values were reported as either 3.13 TUc or 5.6 TUc.
Field TRC concentrations were not reported for all months. Of
those that were reported, TRC concentrations were less than 0.2
mg/l with one exception of 0.38 mg/l (August}. The corresponding
TUc results from August were both 3.13 TUc; the corresponding FAC
concentration for this month was 0.34 mg/i.

In 1992, only 6 values were reported for Outfall 001 (two
values each in January, August and November). The August tests
were conducted on a composited sample from both outfalls. All
TUc values were 5.6 TUc. The only TRC concentration available
was for November; this was reported as <0.1 mg/l.

There were no 1993 results for Qutfall 001. There is only 1
1994 result for Qutfall 001 (September). Both September TUc
results were reported as 5.6 TUc. The TRC concentration for this
month was reported as 0.3 mg/l. ‘ :
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Qutfall 0Q2: For 1991, there were 4 test results for Outfall
002. Two of the results were reported as 5.56 TUc, which is well
within the permit limit of 19 TUc. The other 2 results did not
exceed the permit limit, but the reported values were relatively
high (17.9 TUc). Corresponding TRC data was not available.

In 1992, ten values were reported for Outfall 002. The
August results were based on composited samples from both
cutfalls. All TUc values were reported as 5.56 TUc. The maximum
reported field TRC concentration was 0.3 mg/l (April), although
TRC data for most months was not available.

In 1993, 24 results were reported for Outfall 002. All
values were 5.6 TUc except for 2 values of 17.% TUc for germ tube
length (January and February). The reported TRC concentration of
the January sample (at time sample collected) was <0.1 mg/l. TRC
data for February was not available. For the remaining 10
months, the highest TRC concentration reported was 0.2 mg/l (for
2 months); the remaining TRC values were reported as 0.1 mg/l or
less.

During 1994 (through September), all samples were collected
from Cutfall 002 except the September 19%4 sample. All 19%4 TUc
‘results for Outfall 002 were reported as 5.6 TUc for both
germination and germination tube length, with the exception of
March 19%4. March's results were 5.6 TUc for germination and 10
TUc for germination tube length. 1In March, the TRC concentration
at the time of sample collection was 0.2 mg/l. The highest TRC
concentration was 0.3 mg/l in April (corresponding TUc values
were 5.6 TUc). All other TRC concentrations were less than 0.2

ma/l.

- : A review
of the toxicity data from 1991 through 1994 indicates that the
toxicity results may not be fully representative of either the
original PMELs or the actual discharge concentrations. The TRC
concentrations measured in the field for the toxicity samples
(both acute and chronic) were always well below the original PMEL
concentrations, were usually below the maximum TRC value for that
month, and were often even below the BAT limit. In addition,
toxicity samples were held for up to 24 hours prior to conducting
the toxicity tests, resulting in potentially lower TRC
concentrations. (The acute toxicity data confirms that the TRC
concentrations measured in the laboratory are lower than the
original concentrations measured in the field.)

The highest TRC concentration measured in a chronic toxicity
sample was 0.38 mg/l in August 1991 (Outfall 001). The TUc
values for this month were 3.13 TUc for both germination and germ
tube length, which comply with the permit limit. The next
highest TRC concentration measured in the chronic toxicity
samples was 0.3 mg/l in April 1992 (Outfall 002), April 1954
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(OQutfall 002) and September 1994 (Outfall 001). The TUc values
reported for all three months were 5.6 TUc {(germination and germ
tube length). The remaining TRC concentrations were reported as

0.2 mg/l (3 months), less than 0.2 mg/l (4 months), or 0.1 mg/l
or less (20 months).

In regard to the acute toxicity samples, the TRC wvalues
measured in the field at the time of sample collection were
always less than the BAT limit of 0.2 mg/l, and were usually less
than or egual to 0.1 mg/l, with one exception of 0.21 mg/l
(Outfall 002 in February 1993). The February 1993 TUa value
reported for Outfall 002 was 0 TUa.

However, the maximum TRC values measured during each month as

part of the regular NPDES compliance monitoring for Qutfalls 001

and 002 exceeded the BAT limit much more frequently than
" indicated by the toxicity data. Considering both Outfall 001 and
002, the maximum monthly TRC values exceeded 0.3 mg/l during at
least 20 months between January 1991 and June 1994, and exceeded
0.4 mg/l during at least 8 months. The highest TRC wvalue
reported for QOutfall 002 was 0.53 mg/l. For Outfall 001, the
highest TRC value reported was 0.43 mg/l.

Conclusion: There were very few violations of the chronic
and ‘acute toxicity limits during the years 1991 through September
1994. There was only 1 viclation of the chronic limits during
this time, and there were no violations after July 1991, The
acute limits were only exceeded twice; both incidents occurred
in 1992. All the chronic and acute violations were for Outfall
001. Although there were no viclations for Outfall 002, the TUc
values for 3 months approached the limit of 13 TUc.

_ Based on the above, EPA concluded that the toxicity data does
not prov1de conclusive evidence that TRC discharged at the

PMEL concentrations will, or will not, cause toxicity.
Therefore, approval of this variance is based on a more stringent
alternate PMEL of 0.4 mg/l, which is better supported by the
toxicity data. 1In addition, approval of this variance will also
be contingent upon subsequent whole effluent tox1c1ty mon1tor1ng
by ESGS that is more representative of the maximum TRC
concentrations being discharged. The terms of approval would
also include a "re-opener" clause, which will allow EPA to re-
assess and revise this variance decision if subsequent monitoring
at actual maximum TRC effluent concentrations indicates toxicity.

VIII. The Modifjcation Will Not Resuylt in the Discharge of
1] ™™: ——n T Bly Be 7 o 3
The SWRCE determined (and EPA concurred) that the original

PMELs for TRC will result in compliance with Federally- approved
State Water Quality Standards (WQSs) at the edge of the mixing
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zone. It therefore follows that the original PMELs, as well as
the more conservative alternate PMEL, should not pose an ,
unacceptable risk to the environment or human health. 2As stated
earlier,- the Ocean Plan sets forth WQSs for ocean waters to
ensure the reasonable protection of beneficial uses and the
prevention of nuisance. The Ocean Plan contains WQSs which were
developed to maintain the following beneficial uses: industrial
water supply; water-contact and non-water-contact recreation,
including aesthetic enjoyment; navigation; ocean commercial and
sport fishing; mariculture; preservation and enhancement of Areas
of Special Bioclogical Significance; preservation of rare and
endangered species; marine habitat; fish migration; fish
spawning; and shellfish harvesting. Additional information
regarding human health and environmental impacts of chlorine
follows.

1. PRersistengy: Chlorine is highly soluble and reactive in
water. Because of its high reactivity, chlorine is not
persistent and does not bioaccumulate.?® Free available chlorine
(FAC) readily oxidizes inorganic and organic compounds. FAC will
quickly oxidize bromide ion naturally present in ocean waters to
form bromine, hypobromous acid (HOBr) and hypobromous ion (OBr).
Because saltwater contains bromide and ammonia, the presence of
chlorine can produce chloramines and bromamines. Mono- and
dichloramine and the mono- and dibromamine byproducts of the
reaction of chlorine with ammonia may be sufficiently persistent
to represent a potentially significant threat to sensitive life
stages of sensitive marine aguatic life under certain site-
specific conditions. However, data from the applicant's March
1994 NPDES permit renewal applicaticon {Form 2¢) indicated that
the ammonia concentrations in both the intake water and the
effluent were below the detection limit of 0.05 mg/l.

Chlorine will alsc rapidly react with inorganics present in
the metal cleaning and low volume waste and more slowly react
with organics to form chlorinated compounds through substitution
and oxidation. The possible compounds formed range from metallic
oxides to chlorinated organics, including halogenated aliphatic
hydrocarbons or trihalomethanes (THMs). Although chlorine is not
persistent and does not bicaccumulate, many chlorinated toxic
organics may be very persistent and biocaccumulative. As
discussed in "Description of the Facility", however, metal
cleaning and low volume wastes are limited internally and are
treated before commingling with the cooling water. These waste
streams comprise less than one percent of the discharge through
the outfalls. :

The applicant's Form 2c NPDES permit application (March 1994)
indicated that bromoform, the most commonly encountered

Reference 11
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trihalomethane under the existing conditions, was measured in the
effluent at less than the detection limit of 0.01 mg/l for both
Ooutfall 001 and 002. Chloroform was also reported at less than
the detection limit of 0.005 mg/l for both outfalls.

Sampling of the discharge at the Scattergood Generating
Station, the model facility for the El Segundo Station, was
conducted on 6 days between April and August 1387 to determine
levels of trihalomethanes and other priority pollutants in the
effluent. The effluent was sampled during, and 30 minutes after,
.chlorination. The maximum concentration of bromoform detected in
the effluent during chlorination was 1.0 ug/l, the minimum was
nondetectable. This maximum concentration of 1.0 ug/l, which
occurred on August 4, was the only result above the detection
limit. Thirty minutes after chlorination, no bromoform was
detected in the effluent during any of the 6 days. The detection
limits ranged from 1.0 ug/l toc 0.1 ug/l. _

The study alsc analyzed for chloroform, dibromochloromethane
and dichlorcbromomethane. For five of the six days sampled, the
chloroform concentrations were below detection limits. On the
other day (July 21), the maximum chloroform concentration
measured was 2.5 ug/l during chlorination. Thirty minutes after
chlorination, no chloroform was detected at detection limits
ranging from 1.0 ug/l to 0.1 ug/l. All results for dibromo-
chloromethane and dichlorobromomethane were below detection
limits. Detection limits for these parameters ranged from 1 ug/l
to 0.1 ug/l1.** The study also stated that all other priority
pollutants listed in EPA method 624 and 625 were analyzed but
none were detected.

Additional sampling was conducted on July 21 and August 4,
1987 to monitor the receiving waters. Analysis of receiving
water samples collected during chlorinatieon revealed that
bromoform, as well as chloroform, dibromochloromethane, and
dichlorcbromomethane, were not detected outside or inside the ZID
at the Scattergood Generating Station.?? It is noted that July
21 and August 4 correspond to the maximum levels of chloroform
and bromoform measured in the effluent (as discussed above).

2. Bicaccumulation: According to the EPA criteria document
for chlorine, no saltwater data on the bioccncentration of
chlorine was found, or expected. Chlorine does not bicaccumulate
in animal tissue and apparently is not magnlfled as a result of
trophic transfer. As explained in the previous section,
"Pergistency," the breakdown product of most concern is bromo-

priority Pollutant Data, Scattergood Generating Station, March
- August 1987.

2Reference 14
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form. Bromoform is estimated to bicconcentrate by a factor of 50
for fish tissue with a 15 percent lipid content.?* Bromoform is
unlikely to bicaccumulate to any significant extent or to
biomagnify via trophic transfer.?® Using the rationale that data
collected from the Scattergood Generating Station is -
represgsentative of the ES8GS's effluent, and also based on review
of the Form 2c for the ESGS, it is reasonably expected that there
will not be any unacceptable risk to human health or the
environment due to bicaccumulation of bromoform.

3. Acute Toxicity: The aquatic criterion developed in the
EPA chlorine criterion document is not appropriate for use in
this variance evaluation since the criterion is intended to apply
only to situations of continuous exposure to chlorine.?®
Resolution 88-80 issued by the SWRCB concluded that the PMEL will
result in chlorine concentrations at the edge of the mixing zone
which will be in compliance with the WQS designed to protect
beneficial uses. Based on the SWRCB's findings, no acute
toxicity at the edge of the ZID is anticipated when ammonia
concentrations remain low. '

A summary of the acute toxicity results for years 1991
through June 19%4 was presented in Section VII above. To
summarize, ESGS's previous NPDES permit contained effluent limits
for acute toxicity of 0.65 TUa for Outfall 001 and 0.95 TUa for

Outfall 002 (6-month median). These values, which were derived
from the Ocean Plan, were exceeded twice for outfall 001, and
were never exceeded for Outfall 002. (Since the TUa limit is

based on a 6-month median, exceeding the values of 0.65 TUa or
0.95 TUa only once, or more than once but nonconsecutively, does
not necessarily constitute a violation of the permit limit.) It
is noted that the TRC concentrations measured in the all these
acute toxicity samples were always below the BAT limit of 0.2
ng/l, with one exception of 0.21 mg/1.

With regard to human health acute toxicity, the draft EPA
human health chlorine criterion document cites 10 mg/l TRC as an
acceptable level.?®® This concentration is well above the
concentration of chlorine expected at the mixing zone edge
(0.0146 mg/l) or in the discharge (0.4 mg/l). In addition, even
though drinking water is not a designated beneficial use, it is
anticipated that the PMEL will allow the receiving waters to meet
the drinking water standard of 0.100 mg/)l for THM (see the

2Reference 20
#Reference 16, Chapters 71 and 105
»Reference 1

2%Reference 2
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discussion under "Persistency" above).

Free available chlorine (FAC), which is a component of TRC,
may also cause toxicity. The FAC component of TRC may be more
toxic than the TRC component alone. The initial biomonitoring
study conducted by SCE in 19587 as part of the variance
application did not report FAC concentrations during the tests.
It is unknown whether these toxicity tests represented the FAC
concentrations that would be observed in the receiving water. In
regard to more recent acute toxicity results, data for the years
1991 through June 1994 indicated that the effluent FAC
concentrations measured at time of sample collection were all
less than 0.2 mg/l. It is also noted that DMR data for years
1991 through June 1994 indicated that FAC was a significant
component of the TRC measured in the effluent. Aas stated
earlier, the TUa values representing the acute toxicity llmlts
were only exceeded twice during this time period.

4. Chronic Toxicity: Early biomonitoring of the model
facility's effluent predicted that discharges of TRC at the PMEL

‘would meet the 1983 State Water Quality Objective (or Standard)
of 1 TUc. This State Water Quality Objective is contained in
both the 1283 and 1990 CA Ocean Plan and is intended to safeguard
against aquatic impacts due to chronic toxicity.?’” As a
condition to granting Resolution 88-80, the ESGS was required to
monitor its effluent for chronic tox1c1ty

Using the State approved dilutions of 12 to 1 for Outfall 001
and 18 to 1 for Outfall 002, the 1990 Ocean Plan standard of 1
TUc (daily maximum), and the 1990 Ocean Plan effluent limitation
equation, chronic tox1c1ty limits of 13 TUc and 19 TUc were
calculated. Monitoring data from 1991 through September 1994
showed most chronic toxicity results equal to or less than 5.6
TUc. Out of a total of 38 test results for Cutfall 001 (most for
1991), only 1 test result was greater than the limit of 13 TUc.
Out of 64 test results for Outfall 002, there were no violations
of the limit of 19 TUc.

With regard to human health, there is no published evidence
of chlorine toxicity to humans due to ingestion of water.?® In
addition, the concentration expected at the edge of the ZID .
{0.046 mg/l), as well as the concentrations in the effluent (0.4
mg/1l), will not exceed the EPA draft human health criterion of 10
mg/l discussed in the previous section.

a. Mutagenicity: Data found in the National Institute for
Occupational Safety and Health (NIOSH) Registry

?’Reference 12 and Reference 17

®*reference 18
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indicate that mutagenicity due to chlorine may occur

at a concentration of 20 mg/1.% This is significantly
greater than the TRC concentrations measured, or expected, in
the discharge and receiving water.

Of the chlorine-generated products which may be formed
during chlorination, only bromoform and chloroform were
‘detected in the model facility's effluent during the 1987
study. Neither were detected in the receiving waters.

(The 1987 effluent study stated that it looked at all
volatile and non-volatile organics listed in EPA methods 624
and 625.) Available data indicates that mutagenicity due to
bromoform may occur at a concentration of 0.11 mg/1.*
Bagsed on SCE's data, this is well above concentrations
expected in the effluent or receiving water. In addition,
there are no nearby drinking water stations, thus
preventing this route of exposure to humans. Therefore,
in light of the low levels of chlorine and chlorine by-
products expected with the PMEL, and based on all available
data, mutagenicity due to chlorine cannot be reasonably
anticipated to pose an unacceptable risk to human health
or the environment.

b. Teratogenicity: According to the draft EPA Human Health
criterion document of December 1981, there is "no evidence 'of
teratogenic effects of free chlorine in human beings." There
.is no available data on the teratogenicity of halomethanes,
such as bromoform.*' Therefore, considering the low levels
of chlorine expected with the PMEL, teratogenicity due to
chlorine cannot reasonably be anticipated to pose an
unacceptable risk to human health or the environment.

¢. fLarcinogenicity: Data from the NIOSH Registry indicates
no conclusive evidence that chlorine acts as a direct

carcinogen or as a tumor initiator. In addition, there ,
are no drinking water intakes located in the discharge area.
Therefore, due to the low levels of chlorine expected with.
the PMELs, and the absence of drinking water intakes,
carcinogenicity due to chlorine cannot reasonably be
anticipated to pose an unacceptable risk to human health

or the environment. While bromoform can bioconcentrate in
fish and can penetrate human skin, the risks associated with
consumption of fish caught in the vicinity of the discharge
or with swimming in nearby waters cannot be demonstrated to
represent an unacceptable lifetime increased cancer risk even

Ppeference 18
Reference 18

3Reference 8
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to routinely exposed individuals.

5. Synergistic Propensitieg: Synergism, as defined in
Casarrett and Doull's Toxicology text "is the situation in
which the combined effect of two chemicals is much greater
than the sum of the effect of each agent given alone (example
2+3=20) ." Under the brcad heading of synergistic
propensities, a number of assessments can be made, including:

(1) measuring the combined effects of two or more pollutants
{the sum of the effects must be greater than additivity);

(2) measuring the potential for increased toxicity of
pollutants under varying physical conditions; and

(3) assessing the potentisl for pollutants to combine
chemically and form more toxic substances.

To conduct the first assessment completely, an applicant
would have to test chlorine for toxicity alone and then with each
pellutant in an effluent and the receiving water. Since this is
prohibitively costly, EPA has proposed that applicants review
their Form 2c influent and effluent data and the latest available
scientific literature to determine whether there are pollutants
in gignificant concentrations which may contribute to synergism
when present with chlorine in the same effluent or receiving
stream. In the case of the three "model" facilities (Haymes,
Scattergood, and Long Beach Generating Stations), EPA regquired
the applicants to conduct additional chlorine monitoring because
the literature review conducted indicated that trihalomethanes
might . be formed when chlorine is present in the effluent.
Biomonitoring was also conducted as part of the assessments of
these three generating stations. The data obtained in these
studies in conjunction with data from the ESGS are used in the
following assessments.

Agseggment 1

Current scientific literature indicates that when chlorine is
present with other pollutants, toxicological effects are not
increased above additivity.?** 1In addition, based upon a review
of data submitted by the applicant,?®® EPA does not believe there
are any pollutants in concentrations significant enough to
contribute to toxicologically significant synergism in the
presence of chlorine.

¥2Reference 2

3peference 9
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Asgesgment 2

The allowable chlorine concentration is based on the
California Ocean Plan Water Quality Objective (or Standard)  for
the scheduled and intermittent discharge of chlorine. Assuming
that the PMELs were approved by the SWRCB based upon anticipated
compliance with WQSs which considered the effect of physical
factors, synergism in this respect has been considered. The
requirement to conduct acute and chronic whole effluent toxicity
tests on representative samples of the effluents following
chlorination events of the appropriate duration is intended to
address the inherently site-specific toxicity of the complex
mixture of chlorine, bromine, ammonia, chloramines, and
bromamines.

Assessment 3

According to EPA's draft Pollutant-Specific 301(g) Guidance
for Chlorine {Salt Water), if the concentration of ammonia in the
effluent is significant (i.e., significantly greater than the
detection limit of 0.1 mg/l), there is a strong possibility that
formation of chloramines and bromamines can occur. These
chlorinated and brominated compounds may be substantially more
toxic than ammonia under identical physical conditions which
exist at the discharge site. SCE reported in its Form 2c for
ESGS (March 1994) that the concentration of ammonia in both the
effluent and the intake water for Outfalls 001 and 002 were below
the detection limit of 0.05 mg/l. 1In addition, effluent '
monitoring conducted during 1987 at the model facility, the
Scattergood Generating Station, indicated ammonia concentrations
ranging from 0.05 to 0.4 ug/l. :

Water guality monitoring conducted in the receiving waters at
the three model facilities in 1987 showed little variability
between the three generating stations and the various sampling
locations (i.e., in the discharge bubbles, at the ZIDs, at the
reference stations) for ammonia and bromide concentrations.
Looking at the data from all three facilities, ammonia
concentradtions ranged from <0.1 mg/l to 0.1 mg/l in the discharge
bubbles, from <0.1 mg/l to 0.2 mg/l at the ZID, and from <0.1 to
0.1 mg/l at the reference stations. Specifically at the
Scattergood station, the ammonia concentrations were <0.1 mg/l in
the bubble, at the ZID and at the reference station. Bromide
concentrations at the three facilities varied from 64.7 to 65.9°
mg/1l in the discharge bubbles, from 63.8 to 66.3 mg/l at the
ZIDs, and from 64.4 to 66.8 mg/l at the reference stations (i.e.,
seawater). No trihalomethanes were detected at the receiving
water stations for the Scattergood facility.?® '

BReference 14
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Form 2¢ {(March 1994) reported that bromide concentrations in
both the effluent and intake water were "<150 mg/l", and
bromoform concentrations {(daily maximum) in both the effluent and
intake water were below the detection limit ("<.0l mg/1l").
Chloroform was also reported to be less than the detection limit
of 0.005 mg/l in both the effluent and intake water. The earlier
Form 2¢ (August 1981) reported chloroform in the effluent and
intake water to be "0.001 mg/1l".

~ In conclusion, based cn the following findings, it is not
anticipated that the PMELs will result in synergistic effects
which pose unacceptable risks to human health or the environment:

- the apparent low levels of the trihalomethanes, bromoform
and chlorecform, in the effluent (as reported on the
applicant's Form 2c dated March 1954, and the priority
pollutant monitoring conducted at the Scattergcod
Generating Staticn in 1987);

- the receiving water data from the July and ARugust 1987
concluded that no trihalomethanes were detected in the
receliving water for the model facility;

~ the low concentrations of ammonia measured in the intake
water and the effluent {(per applicant's Form 2¢ dated March

1994) ;

- the fact that metal cleaning and other low volume wastes
are treated before commingling with the once-through
cooling water and comprlse less than 1% of the discharge
by volume;

- the applicant's recent acute and chronic toxicity
data (1991 through June/September 1994);

- the State's findings, as documented in Resclution 88-80,
that the PMELs will allow compliance with State Water
Quality Objectives and will be adequate to support
beneficial uses; . . . .. R R

- and, the intermittent nature of the TRC discharge
{maximum discharge of 4 hours per day).

CONCLUSION

Based on all available information, EPA concluded that
the alternate modified effluent limit of 0.4 mg/l1 TRC for
Outfalls 001 and 002 should ccmply with the requirements of
Section 301 (g), as amended. EPA's decision is contingent upon
the special terms and conditions listed below.
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301(g) VARIANCE TERM.S" AND CONDITIONS

In accordance with the findings above, EPA proposes to
approve the request by SCE for a Section 301{g) variance for
total residual chlorine for the ESGS contingent upon the
following terms and conditions:

(1) The effluents from Outfall 001 and Cutfall 002 must meet
an alternate proposed modified effluent limitation (PMEL) of 0.4
mg/l total residual chlorine (instantaneous maximum) based on
daily sampling at Outfall 001 and Outfall 002 during periods of
chlorination.

(2) The effluent from Outfall 001 must meet a chronic toxicity
limit of 13 TUc (daily maximum). The chronic toxicity tests must
be representative of actual discharge conditions (at a minimum)
or of the alternate PMEL of 0.4 mg/l. This means that, at a
minimum, the effluent samples must be chlorinated in the
laboratory to levels consistent with the maximum TRC effluent
concentratlon measured during the previous 3 months' chlorination

events. Alternatively, the sample may be chlorinated to the
alternate PMEL {(unless the maximum TRC concentration from the
previous 3 months exceeds this limit). All other procedures.

shall be consistent with the monitoring requirements in the Ocean
Plan and NPDES permit. This requirement to chlorinate samples in.
the laboratory applies only if the recorded effluent chlorine
concentrations exceed the BAT limit of 0.2 wmg/l during the
previous 3 months

(3) The effluent from Outfall 002 must meet a chronic toxicity
limit of 19 TUc (daily maximum). The chronic toxicity tests must
be representative of actual discharge conditions (at a minimum)
or of the alternate PMEL of 0.4 mg/l. This means that, at a
minimum, the effluent samples must be chlorinated in the
laboratory to levels consistent with the maximum TRC effluent
concentration measured during the previous 3 months' chlorination
events. Alternatively, the sample may be chlorinated to the
alternate PMEL concentration (unless the maximum TRC
concentration from the previous 3 months exceeds this limit).

All other procedures shall be consistent with the monitoring
requirements in the Ocean Plan and NPDES permit. This
requirement to chlorinate samples in the laboratory applies only
if the recorded effluent chlorine concentrations exceed the BAT
limit of 0.2 mg/l during the previous 3 months.

(4) In the event the effluent chronic toxicity limitations are
exceeded at either Outfall 001 or Outfall 002, SCE shall increase
the monitoring frequency at the subject outfall to monthly in

**The NPDES Permit reissued on December 5, 1994, requires chronic
toxicity tests to be conducted quarterly.
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accordance with the NPDES permit. If the chronic toxicity limit
is exceeded again during the accelerated monitoring period, SCE
shall initiate a TRE. The TRE shall be conducted in accordance
with EPA's most current TIE/TRE manuals

{5) SCE shall conduct a chlorine residual receiving water
study, as set forth in the NPDES permit reissued in December
1994, in order to assess the impacts of chlorine and chlorine by-
products within the receiving waters during periods of maximum
chlorination. ({See Monitoring and Reporting Program No. 4667 for
Southern California Edison Company, El Segundo Generating Station
{CAQ0O01147), Section III.E.).

{6) This 301{g) apprcval can be reviewed and revised by

EPA at any time if subsequent information indicates

that the alternate PMEL will not result in compliance with all
301(g) criteria. This includes subsequent chronic toxicity test
results, TIE/TRE findings that indicate that the discharge of TRC
at concentrations greater than the BAT limit of 0.2 mg/l results
in toxicity, and receiving water data.
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MEMORANDUM

T0: ' Bob Grove, Ralph Komai

FROM: Robert C. Y. Koh, E. John List Z,,/C—Q %A :Z/

SUBJECT : Initial D1]ut10n and California State Ocean Plan

This memo is in response to your request for suggestions concerning
the application of the 1978 Amendments to the California Ocean Plan
regarding initfal dilution for SCE's waste heat discharges.

The Ocean Plan specifically requires tﬁe estimation of “ﬁinimum
Initial Dilution" for ocean discharges. Initial dilution is defined in
the Ocean Plan as that process which results in the rapid and irreversible
turbulent mixing of wastewater with ocean water around the point of discharge.
Minimum initial dilution is the Towest average initial dilution within any
single month of the year. o

It should be remarked that the 1978 Amendments pertaiﬁing to the
estimation of minimum initial dilution are aimed at determining the
effiuent Timitations through a back calculation based on i) the estimated
dilution, i1) background concentrations of pollutants,and iii} water
quality objectives. It should further be pointed out that this concept
represents a quite' rational approach in water quality contral and can be
| expected to work well for the numerous wastewater {sewage) outfalls which
are in relatively deep water.

Unlike sewage outfalls, SCE's outfalls are single outiat‘sfructureé
characterized by large ports {equivalent diameter ~ 20 ft} ocated in'
shallow water {» 30 ft) dischafging large flowrates. The concept of

minimum initial dilution becomes much more difficult to define in this case.



The State Board has recognized this and addresses the question in

" Footnote €, page 11, of the Water Quality Control Plan 1978.

®Eor shallow water submerged discharges, surface discharges,

and nonbuoyant discharges, characteristic of cooling water
wastes and some individual discharges, turbulent mixing results
primarily from the momentum of discharge. Initial dilution, in
these cases, is considered to be completed when the momentum
jnduced velocity of the discharge ceases to produce significant
mixing of the waste, or the diluting plume reaches a Fixed
distance from the discharge to be specified by the Regionatl
Board, whichever results in the lower estimate for initial
dilution." '

In the following, we shall first review, in some detail, the
historical development of the concept of dilution. Then we will suggest

several methods whereby initial dilution can be defined and eétimated for

- SCE's outfalls.

Initial Dilqtion

The terﬁ dilution, as has been used in the literature on waste disposal,
traditionally denotes the reciprocal of the volume concentration of dis-
éharged waste in the receiving water (Rawn and Palmer, 1930). Thus, if ¢

is volume concentvation, and S is dilution, then

S = 1__ total volume of a sample
¢ volume of discharged waste in the sample

and S = 1 for an undiluted sample.

To the extent that it is_possible to take as Emall a sample as desired,
one can define dilution at a point. In general, dilution is a function of
space and time and can take on any vaiue larger than or equal to unity. It
should be noted tﬁat a di?utiaﬁ of 10 implies the mixture of 9 parts of
water with 1 part wastewater (not 10 parts to 1 part). The primary reason

for using dilution rather than concentration is probably a matter of con-

venience.



Initial dilution for wastewater discharged through a sewage outfall

is the term used to denote the dilution which results due to the mixing

- which occurs during the buoyant rise phase of the plume. The mixing
which results after the plume rise is sometimes referred to as subsequent
" dilution, physical dilution, of further dilution. It should be noted
that the term initial dilution is not precisely defined since not only is
it difficult to mark the point where initial dilution ends and subsequent
di]ution‘begins, sometimes it is not even possible to designate a phase
of motion as strongly influenced by the discharge momentum and buoyancy.
From the above discussian, it is clear that initial dilution can
rationally be defined only rather 1ooée1y. The common accepted inter-
~ pretation is that part of the dilution which results from motions whicﬁ are
significantly influenced by the difference in density between the discharge
and the ambient water and the discharge momentum. The State interpfet&tion,
in this sense, agrees with common practice. |
Dilution, as defined by the reciprocal of the volume concentration,
is a function of both position and time. Within a steady rising plume,

" the dilution at a fixed location varies with time. It is possible to define

a time-averaged dilution S by

s=1

- c

where C is the time-averaged volume concentration.‘ S is then a function
only of position, and will vary across the plume cross-section. It hgs
generally been found that a minimum in S occurs at the center.of the ﬁ]ume
cross-section. This value of S is commonly referred to as centerline -

- dilution, which, of course, still varies with distance along the plume.

There is also another often utilized notion for a measure of the

mixing, viz. that of average dilution. The term average diiution, as
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commonly used in sewage disposal, refers to an averagiﬁg process'based
on the flux of the waste material. For this reason, it is sometimes |
more exp]icft}y referenced as flux-weighted-averaged dilution. Thus,

if ¢ and u are the time-averaged concentration and axial velocity in the

plume, then the flux-weighted-averaged dilution §; is defined as

_fI:"dA
S, - <JA

f‘c’:"ix”dA
A

where A is a plane normal to the plume axis. It should also be‘noted that
djlution values should not be directly averaged. Rather the averaging
should be performed on the concentration values and the-reciprocal taéen
on the result.

fhe above definitions of centertine and average dilutions apply to
a plume such as is formed above an outfall. These definitions are the
éémmon1y accepted ones found in the literature on waste digposal.

So far as the State definition of minimum initial dilution is concerned
it refers to "the lowest averagé initial dilution within any single month
of the year.® While the 1978 Ocean Plan itself does not §peéify the -
meaning of the word "average," the draft "Guidelines for Implementation of the
- Table B Toxic Materiais Limitations in tﬁe Water Quality Control Plan for
Ocean Water of California 1978" for the plan (page 5} implies that the

intended meaning is in fact the flux-weighted average.

Estimation of Initial Dilutions

Initial dilution resuits from that part of mixing which occurs dye to

the momentum and buoyancy of the discharge. - For targe discharges in shallow



-5-

water such as SCE's outfall, there is no c]early definable zoﬁe within
which this type of mixing occurs. Before "initial dilution® can be
estimated, it is therefore first necessary to choose a rational basis
upon which it can be defined. Several possible alternatives follow:
Minimum 1n1t1a1 dilution is the smallest monthly average d11ut1on
i) _anywhere on the surface
ii) beyond some distance {such as 10 dépths, 16 discharge
diameters, or perhaps 1000 ft) away from the outfall
structure (as suggested by the State)
ii1) beyond the point where either the Jet velocify or the
density difference becomes less than some specified

fraction of the discharge value.

Among these, it is be11eved that only the second one is both reasonable
and workab?e It bas1ca11y de]sneates (albe1t somewhat arbitrarily) an -
initial mixing zone within which the initiaf d%lution is supposed to occur,
This is by no means unreasonable when one considars thé fact that 1) this
has been how sewage discharge permits have been implemented in the past,

and ii) this is how the California Thermal Plan has been worded. As to

- what distance, the Ocean Plan has left this open for debate (see

Footnote 6)) but to us it seems reasonable to follow the Therma] P1an and
choose 1000 ft.

rl

Having chosen what we believe to be a reasoﬁab]e and workable definitioh
of minimum inifial dilution, there remains the task of estimating its value
for the various SCE discharges. There are only three possible ways:

i) by means of a mathematical ‘model, ii) by means of taboratory experiments,
and iii) by actual field measurements. It is our opinion that no mathé~

matical model exists which can reliably estimate the mixing. in this type
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of discharge. As to laboratory experiments, there have been several ;tudies
aimed at shallow discharges {see e.g. Jirka, Abraham and Harléman (19;5)).
The range of parameters covered and the details of the reported ﬁeasu#ementé "
will probabiy be insufficient to permit estimation for all of SCE’s dis-.
charges. Moreover, as was noted in the laboratory tests for SONGS Unit 1,
some mixing is occurring within the discharge structures. fhis type of
mixing can only be evaluated with specific hydraulic model tests. On the
other hand, Edison’s coastal plants have all been under operation and field
measurements are available from monitoring efforts. We, therefore, recommend
that the evaluation of inftia1-di]gtion be based primariiy on the field
data. In some cases, such as SONGS Unit 1, where laboratory data do exist,
this could supplement the field information. |
The procedure for analyzing the monitoring data might be formulated
as follows:
i) assemble all surface temperatureAmonitoring data for
a given discharge along with natural temperafure,
distance from discharge and any other environmental
variables such as current, time, etc.
i) obtain (AT, ATO,.distance, environmental §arfab}es)
- as n-tuple data paints. |
iii) partition datasets containing values of ATDIAT-according
to distance and environmental variab]eg
iv) estimate statistiéa] distributions fof ATOIAT using all

data, as well as partitioned data.

Based on the distributions thus obtained, it should be possibie to give
rot only a statistical description of the expected “initial dilution® but
also its dependence on the environmental variables. For any new discharges

of SONGS 1 form it will be necessary to perform hydraulic model studies.
N
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' CIVIL. ENGINEER
1201 EAST CALIFORNIA BOULEVARD (138-78)
. PASADENA, CALIFORNIA 21128

MEMORANDUM
T0: " Bob Groeve, Rob Reid, Ralph Komar ) April 13, 1979
FROM:  Robert C.Y. Koh, E. John List | |

SUBJECT: Initial Dilutien

This memo is a sequel to our previous memo entitled "Initial Dilution and

- California Stafe»ﬂcean Plan" originally prepared in January 1979. In that

previous memo, we explained-in some detail the meaning of the term "dilution®

as well as the concept of the flux-weighted-average dilution. We also &ttempted
to interpret,the term "Minimum Inftial Dilution" as used .in the Ocean Plan for
the submerged discharges of Edison's coastal power plants' cooling systems,

In this present memo, we will use a combination of actual field data and new
laboratory results to estimate the mixing processes in the irmediate vicinity of
the discharges. We will show how the flux-weighted-average-dilution (henceforth

called s1mp1y average dilution) is expected to increase with d1stance from the
outfalls:

While the purpose of this memo is still to address the question of initial
dilution at the SCE plants' discharges, we would Tike to reiterate that, due to
the shallowness of the d1scharges, the definition of initial ditution 15 somewhat
nebulous. We would recommend that.a meet1ng be held with the water resources
control boards to discuss and clarify the matter,

It should further be noted that use of the EPA computer model PLUME . is not
appropriate for the type of discharges employed by SCE. The model was develcopad
for application to am entirely different class- of problems and the predictions it
would give for the present situation would be irrelevant.

Shallow.Coastal Discharges

Conling water from Edisen's ;oastaT'power plants is dischargad via Targe
submerged single outlet outfalls. Figure 1 shows schematically a typical example of

-such a discharge structure. Also shown in the figure are idealizad f1low patterns

which are expected to occur. It is important to understand the flow patterns to
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apprec1ate the various mechan1sms at- play in the mixing processes.

A certain amount of mixing usually occurs within the discharge structure
itself. This is because the_structure has a significantly jarger cross-sectional
area than that of the outfall pipeline. Ocean water is induced to flow into the

structure over a portion of the outlet opening. The discharged fluid therefore

is diluted somewhat even before it exits the structure. The degree to which this
occurs depends on the internal hydraulics within the discharge structure and would

“vary from plant to plant. This phenomenon is shown schematically in Figure 1.

After exiting the structure, the effluent mixes with the ocean water during

{ts vertical mation. However, the vertical distance is limited by the water

surface. Moreover, the cross-sectional area of the rising plume is guite large.

Thus, this part of the mixing may not penetrate to the center portion of the
plume. '

Upoh encountering the water surface, the discharge turns and becomes a radial
jet spreading horizontally in all d1rect1ons. Further mixing occurs along the
lower boundary of the spreading layer. 1In F1gure 1, dashed Tines are placed

" to represent schematically the zone beyond which -the rad1a1 spreading phenomenon‘

becomes the dom1nant one.

Approach to Estimate the Mixing

The flow in the discharge structure and the rising plume (w1th1n the dashed
lines in Figure 1) is very complex and depends very much on the geometrical
configuration of the discharge structure. No mathemat1ca1 model exists to predlct

. the mixing adequately. We shall utilize av;ilab1e.f1e1d measurements to estimate
the dilution obtained in this region. ‘

The mixing in the radial spreading region (bgyond the dashed lines in Figure 1)
is also quite compiex. However, recently a set of laboratory experimenus have

- been performed and we will utilize the f1nd1ngs to estimate the dilution in this
- part. '

Field Data

Monitoring data at the various SCE plants were supplied to us via Mr. Bob Grove
of SCE. The data includes measured temperatdres in the intake and discharge conduits
in the p]anté as well as the ambient temperature and the maximum temperature
measured in the surface boil. The data received were first screened by rejecting
all data where the ambient temperature as reported differed from the 1htake
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temperature by more than 2°F since this would imply either a stratified condi-

" tion in the ocean or that the ambient temperature was not properly defined (a

difficult task). For each of the accepted data point, a ditution S] was
calculated by - B '

S =_Tdisc = Tamb
o Tmax ~ Vamb
where Toax © Mmaximum measured temperature in the discharge boil
Tdisc = discharge temperature
Tamb = ambient temperature

- The results of this calculation are summarized in Table 1.

Table 1 Statistics of di'tuticm's.l for SCE plants.

- Plant ~ No. of Mean $, Median 54 Max S, Min S
: data pts
SONGS 1 7 3.4 2.1 8.6 1.8
Huntington Beach 15 1.8 1.5 3.4 1.1
Redondo 1-6 - 9 2.9 2.5 5.8 2.0 -

.. Redondo 7-8 9 1.6 1.6 2.4 1.3
Elsegundo 1-2 13- 3.3 2.6 12,5 . 1.0
Fiseqgundo 3-4 8 7.5 3.8 18 2.1

Ormond Beach 6 1.8 1.5 . 2.4 1.1

It can be readily observed that there is a fair degree of variation. This
is not uﬁexpectéd since 1) ambient temperatures are difficult to determine,
ii} there could be some stratification in the receiving watér, and i11) there
are always errors in measurementis. Among the estimates for 51, the median is a
more robust estimator of thg;expected value of Sy and it is seen from Table 1
that S, is greater than unity for all the plants. Part of the reason is un-
doubtedly the mixing which occurs within the discharge structure. It was faund

both in the laboratory {Koh, 1973}, and verified in the field, that the internal

hydraulics in the discharge structures tends to promote mixing'within the struc~

tures by drawing in some ambient water over a portion of the outlet opening
{see Figure 1). :




Interpretation of Sy

Referring to Figure 1, the discharged effluent wh11e origina11y 1ssued
vertically upward, must of necessity turn and spread out horizonta11y in a radial
direction. The dilution Si’ estimated in the previous section on the basis of
field data, can be 1nterpreted as the dilution which represents an average value

" 3n the surface water above the discharge. The origina1 vertical momentum is

changed, by virtue of the water surface, first to a pressure farce via an increase
in surface elevation and then to horizontal momentum promoting radial spreading
and mixing. These are all shown schematically in Figure 1. In the next section
we will estimate the d11ut1on which occurs in the radial spreading,phese by
presenting some new. results from a laboratory investigation.

Radial Surface Jets

The dynam1cs and mixing which result from a radial heated aet were investigated

" in the laboratory by Chen as part of his doctcra1 thesis. He has kindly provided

us with some of his results which are shown in Figures 2 through 5. F1gure 2.

shows schematically the laboratory setup used. Figure 3 shows the decay of surface
AT with radial distance. Figure 4 shows the growth of the jet in the vertical '
direction and Figure 5 gives the vertical profile of AT.

From Figure 3, it is noted that the surface AT decreases effectively 1inearly
with radial distance. To estimate how fast this occurs for the SCE discharges,
it is necessary to estimate the radius Yj of the radial jet (see Figure 2).

referring to Figure 1, this radius m1ght be est1mated to be on the same order
as .the depth.

From Figure 4, it is seen that the jet grows in thickness initially and then
gradually tends to approach a constant thickness. The point at which this
tendency becomes manifest varies among his experiments. Physically, this is
explained by the interplay of the vadial momentum against the buoyancy in the
discharged fluid. . The growth phase is where the momentum is dominant and
promoting a jet-Tike behavior accompanied by Jet mixing. For all of the
experiments, the'jetflike behavior appears to last for severa1 initial radii Ty

Relation of Surface Dilution to F1ux—Weighted ~Average Dilution

The AT values presented in Figure 3 are surface Values Below the surface,
the temperature differences decrease as shown in Figure 5. The vertical
distribution of AT is reasonably well approx1mated by a 1inear prof}le.
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-Unfortunately, no velecity measurements were actually made in the laboratory
jnvestigation. Based on analogy with other research in jets and plumes, it

is reasonable to assume that the velocity profile would also be we11 approx1mated
by & linear profile. The AT and velocity profiles would then be as shown
schematically in Figure 6 below. To relate AT, the surface value of

ATs

. AT

e e,

Fy ¢

AT to the avefage dilution, we must integrate the profites.
Thus, letting S2 be the average dilytion, we have by definition

AT, fudy
S:._.._‘]__-—.-—-

2 'quTdy

where AT is the uniform temperature difference at the radial source and the
integra1s extend over the plume thickness. Assuming 11near prof11es and
- choosing y = 0 at the 1ower boundary of the p1ume,

fdlu dy ATufxdx
S, = A

2 h AT AT
f,“"ﬁ-s""ﬁs‘ydy ATufzdx s
/0 0

But AT, /AT s the dilution at the surface. -Hence the average dilution is 1.5

' times the surface dilution. (Note that the factor 1.5 is a result of the shape
of the vertical profile of AT and velocity. For other shapes s11ghtly d1fferent
from linear, this factor w0u1d alsa be slightly different. ).

“Initial Dilution for the Ocean Plan

For application to the_Oceah Pilan, the above dfscuss?nn will be synthesized.

We will use the median measured value of S, as the dilution which cccurs as a
result of the mixing in the structure and the vertical rise. After that, we

will assume that the effluent spreads out radially as if by a radial jet. Ue

%@ ) appeal to Figure 4 and choose r/rj = 3 as the point where we will degignate

as the location to calculate "initial dilution." (This is necessarily somewhat
“arbitrary but note that since r; is expected to be on the order of the depth,
r/rj = 3 implies we are only about 100 ft away from the boil.} Finally we will
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convert AT to a value for the average dilution as required by the Ocean Plan.
~ The results of this estimation is shown sumnarized in Table 2. '

Table 2
Plant " Estimated Initial Dilution

SONGS 1 - 10

Hunt Bch . A ' 7.5

Redondo 1-6' | 12.5
Redondo 7-8 - 8

Elsegunde. 1-2 13
- Elsegundo 3-4 | 19

Ormond Bch - 7.5

[®
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Attachment D
El Segundo Generating Station

Memorandum,
Date: May 4, 1984
Subject: Minimum Initial Dilution Ratios For Power
Generating Stations: Alamitos, Haynes, Long Beach, Harbor,
El Segundo, Ormand Beach, Redondo Beach, Scattergood
and Mandalay



: S1ate of California

Memorandum S | —

fo. 3

From

Subject :

Executive Officer : S
Los Angeles Regional Boar

te

STATE WATER RESOURCES CONTROL BROARD

MINIMOM INITIAL DILUTION RATIOS FOR POWER GENERATING STATIONS: ALAMITOS,
HAYNES, LONG BEACH, BARBOR, EL SEGUNDO, ORMAND BEACH, REDONDO BEACH,
SCATTERGOOD, AND MANDALAY :

We have reevaluated the brocedure proposed by Southern California Edison {SCE)
to determine initial dilutien ratios. The proposed method is hereby approved
with the following exceptions: ‘

1. Surface dilution ratios should be multipljed by 1.5 (not 2+12) to obtain
flux-weighted initial dilution ratios,

-

2. The'definition of initial dilution as used by SCE is not consistent with

the "Water Quality Control Plan for Ocean Waters of California" (Ocean

Plan), 1983. Therefore, the flux-averaged dilution ratios should be re-
duced by 1.0, . :

The, approved initial dilution ratios are:

Alamitos/Haynes El Segundo Units 1-4

= 4,5 = 1105 .
|long Beach = 3.2 - Ommand Beach = 6.5
Mandalay = 2.6 Redondo Beach Units 1-5 = 11.5
Harbor = 3,1 - Redondp.Beac.:_h'Units 7-8 = 7.0
Scattergood = 6,5 i : :
1/’ "
Discussion

The zone of initial dilution (ZID) is vbounded- by an irregular curve defined

by a specific. isothemm. Recelving water limitations can be exceeded within .
the ZID. However, wef wish to ‘ensure that the flux-weighted average concentra-
ticn of pollutants aZitting from the 2ID is within Ocean Plan limitatiors.

"

According to the "T ble B Guidelines, Ocean Waters of California®, 1578, ini-
tial dilution is complete when turbulent éntraimment due to momentum ceases and
"lateral spreading increases“. If the extent of the 2ID is properly chosen,
centerline velocities are approximately equal to the lateral Spreading veloci- .
ties; the plume has degraded to a spreading front. Therefore, the flux-weighted
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average should be obtained along the isotherm which defines the ZID, not along
a plane perpendicular to the plume certerline. .

o Since the surface dilution ratios are constant along any isothérm, hori-
zontal averaging yields a trivial solution. The average {flux-weighted
or not) of a constant is the same constant. Adopting SCE's assumed
linear thermal and velocity vertical profiles yield a factor of 1.5
which should be used to convert surface dilution ratios to flux-weighted
dilution ratios. ' '

0 SCE defined surface dilution S as:

Tdisc - Tamb
51 = TIx - Tamb - (1)
Where: Tx = measured surface temperature at a distance of x
' Tdisc = discharge temperature at origin
Tamb = ambient surface temperature.

The Ocean Plan defines dilution Dm as:

] _ Tdisc - Tx (2)

D = " " Tamd

These two expressions differ by unity. Therefore, the dilution
ratios proposed by SCE should be reduced by 1, or:

m=5 -1 , . ' (3)

o Cambining the two corrections presented above results in: -
Dn=1.58 -1 . (4)

or C

Im = 2.12 Sa-l (5)

Where: Sa = surface dilution ratios as proposed in SCE's February 26,
1982 letter _ . .

Formula (4) was used ta convert proposed surface dilution ratios to
Ocean Plan-consistent flux-weighted dilution ratios for Alamitos, .-
Haynes, long Beach, Mandalay, and Harbor. - o

Formula (5) can also be used to convert the proposed average surface
dilution ratios (Sa) to Ocean Plan-consistent dilution ratios for
the same five generating stations. .
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* The remaining stations (El Segundo, Ommand Beach, Redondo Beach, and
Scattergood) were already properly averaged. Therefore, they were cor-
rect.ed to Ccean Plan—consistent dilution ratios using formula (3).

‘!our staff should refer technical questmns to Ken Smarkel of the Division of
wGinkcal Ssrvices at ALod -163'—33..34-

&le%w | ‘
Michael A. Campos . . '
Executive Director



Attachment E
El Segundo Generating Station
Letter,

Date: September 12, 1979
Subject: Initial Dilution Factors



| Sepbember 12,.1979

Mr. Larry Walker, Executive Dlrector
State. Water Resource Control Board

"~ P.0. Box 100 T T
Sacramento, California 95801 e Lo

‘Daah Mr. Walkers

Subject: Initial Dilution Factors

Referonce is made to your August 2, 1979 letter requesting
information which was utilized in estimating initial dilution
factors for theo outtalls at our El Segundo, Ormond. Beach,
Huntington Beach, San Onofre, and Redondo Beach generatling
atations. . o .

43 you are aware, our approach (flux-welghted-average~dilution)
‘uses temporaturc data rccorded at the condensor (inlet and . '
outlat), at the surfacs above the outfall strueture, and of
amblent ocean water. The attachment is the raequested '
information used in predicting the dilution factors tor the:

© aforomentioned generating stations. The majority of the data

" was collectod during 1971-72 in conjunction with our thermal -
effects study. Data for the San Onofre faoility was collected
" during 1976-78 for our Envirommental Technical Specifications -

R - programn for the Nuclear Regulatory Cominlssion. _ o

_ The data wna screoncd prior to use in the calculation of the

“avorags dilutton{(S1). - The ratiopale used for seroening the
data is contalined on pages 3 and 4 of the attachod memorandum
to our July 18, 1979 submittal, . o B




- 1f you have any further qubﬁtionu regarding thias matter do not.
hesitato to gontact Mr. Cralg Buker of my staff at (213) 572~
. 18206. T A _
l ' _731noorely!_z
ORIGINAL SIGNED!

Ira Thieror N
Environmental Affairs

oot Mr. Raymond llertel o
- . RWQCB - Los Angeles Hegion
Mr. Lsonard Burtman
RWQCH - San Diego leglon
Mr. Jamea anderson »
@& : RWQCB -~ Santa Ana HReglon

. /
\ﬂf,CLE:smc @
2» " 1CLEG2T B
bee: J. A. Stipanov
M. E. Mikulka -\ M)
- . A. R. Strachan .
- R. 5. Grove

L i '




..~ San Onofre Unit 1

S A o . INPLANE (OF) T FLLLD (OF)

... DATE TG TIDE MW, Inr., DICC. 1 AMBIENT MAX T
01~12-76" 12100 - 450 - - - 561 6.8 9.
03-0U-T6 . 120 = W50 - - - 57.0 63.3 6.
o 05=12-76 12:00 =~ 450 - - - . 63.3 -671.0 3
07-1-76 1230 - 150 - - - 7.2 - 73.6 2.
09~-09-706 12:00 - 330 0 .- - .= 70,3 72.3 2.
©O7-00-17 - 12300 - 450 63.3 84.3 21.0 64 70.0 15,
09"02"77 12Iw . -~ 350 72.7 ."95.9 23.2 71 06 8“.0 121
N-03~17 12100 - 450 - 66, 89,1 22.3 65.00 T1.0 6.
01-18-78 - 7 63.5 842 20,7 60.8 68.0 7
03-01-78 12100 - 50 © - -62.9 83.4 205 010 73.6 12,
i 05‘0'1"‘78 12!(!] - . 450 S 63.9 - 84 -0 20.1 61 -3 : 68-2 6,
07=-10-78 12100 - W0 6.2 B86.1 19.9 6T7.1 = 76.1 9.
- 09-13-74 12:00° - - 450 70.8 93.5  22.8° 68.7 75.0 - 6.
11=10=-78 - 32300 - . 450 65.3 86.6: 21.3 63.5  (b.2 2.
- 08<14-T1 11:30 - 30 70.0 8b6.4 6.4 T4.0 80.0 6.
7 ) . - 1608 ' 80-0 ‘60

L .
CO~WOoOVwoNOEONO 3w~

14300 B30 67.5  84.3

CLE1smo :
. 1CLES38.B




- Hantington Beach

L ZOMOEREOO O -0

R . . INPLANT (OF) FLELD (VF)
DATE o OTIME  TIDE MWW INI. DISC, T AMBIENT MAX T
08~-13-T1 0503 - = 850 72,1 97.0 24, 77.0 95.0. 18.0
5 . 10277 - 80 72.7 96.8 241 77.0  93.0 16.0
- 10-21-T1 16:00 O 60  63.5 83.3 19.8 62.0 73.0 9.0.
' . 23150 3 6ho 61.7 Bb.y &H.2 620 70.0 8.0
. : 10130 5.5 790 63.0, 87.8 24,8 61.0 73.0 12.0
02~10-72 1314 =02 700 - - - 55.0 67.0 12.0
: 20‘03 3-‘“ . 700 el ' - - 55-0 66.0 11 -0
. . Oble 5.6 - 500 . - - - 5"-0 K 65&0 1110
05-30-72 12:34 3.3 550 62.2 83.0. 20.8 62.0 70.9 8.
L 15822 2.6 . 550 60.2  Bz,2 22.0 62.5 71.6 15.
U 22104 5.5 450 63.0. 81.9 18.9 62.0 7.1 15,
%"31"72 06' 16 "0-5 . 375 62-1 7?-0 1"‘ -9 6200 72.0 10-
To13125 3.3 550 63.0 82.9 19.9 ©62.5 4.5 12,
08-29-72 06110 1.7 375 65.8 75.2 9.4 69.0 746 . S
12:50. 5.7 675 © 694 91.0 216 T.0 77.8 6.
‘ ¢ - 13100 0.3 - 050 62,00 85.8 . 23.8°. 63.0 g2.6 19,
'3 ' "19116 3.0 600 62.3 83.3 20.0 62.0 78.5 16,
1-02-72 00:01 2.0 350 62.2 77,9 8.7 62.0 73.6 1.
CLE:xne
© §CLEG3B.B1
A T




' - Hadoh&é 1—6_;'-'

R ) IPLANE (OF) - FIELD (OF)

- DATE - - T TIDE MWL INT. DISC, T~ AMBIENL  AX
08-10~71 8300 =~ 300 67.0 97.3° 25.3..76.0 90.0
11"’16"‘71 w'm 505 "l70 61 00 85 00 2”'-0 i 57'0 70.0
02-15-72 - © 09:20 6.0 280 0.0 = - 56.0 66.0 -
® Wi -1.0 250  61.0 83.0 220 56.0: 63.0 T
. T s ZZICX] '-|.5 230 . 61-0 - . - 51.0 62.0 5-
: © 09130 5.5 220 - - = 505 65.0 8.
: 05"'17"'72 OT! 15 "0-8 : 50 62:0 69-0 . 700 6000 6‘“.6 ) q,
I - 150 3.6 210 60.0 77.0 17.0 62.0 ~O64.6 2.
A A 20150 2.5 150 59.0 172.0 . 13.0. 605 65.9 5.
C O 05=18-T2 00:50 - 4.9 150 63.0 4.0 11.0 61.5 65.6 - 4.
: o850 - ~0.4 2107 - 61.0 TH.0 - 13.0 60.5 64.8 .
- 08-10-T2 0G5 2.6 110 71.0 78.0 7.0 Ti.0 4.5 3.
S SR LT VI Py § 160 72,00 87.0 1.0 T71.0 . 76.T 5.
- L2113 1.5 190 h.0° g2.00 3.0 72,5 8020 7.
08“17"72 0”!35 2-2 . 100 71'0 81 .0 10!0 72‘0 - 75-9 ’ 3.
‘ S 09:5% 3.6 200 70,0 84.0 1.0 2.5 5.5 3
SIS 85 0.1 320 71,0 92,0 15,0 63.0  73.8 10,
5!8 63-0 7'

" -8-72  0B:k 20 7.0 820 1.0 70.5

T ClBtmme

1CLEG3B B2

NmIW = BV OOC

Uio Colw OO0




——
7 ~

- Bedohdo‘ 7-8

"INPLANE (OF) FIELD (%F)

DATE TIME TIDE MW, . INT., DisC. T  AMBIEMT MAX T
. 08"10"’71 . 18100 - uﬁﬂ - - - 7600 8200 : 600
. C ottty 0.0 0 430 - 600 70.0 10.0 57.5 65.0 75 -
' S 0205 2.0 400 - 60.0 71.0 "11.0.57.0 64.0 7.0
o800 6.0 W00 58.0 68.0 10.0 56.5 63.0 6.5
02~15-72  W120 ° 6.0 730 54,0 71,0 "17.0 56.0 ° 07.0 1.0 .
o © 15340 . -1.00 730 56,0 . 72.0  16.0 %5.0 - 67.0 .0
. 02-16-T2  OX:20 0.5  TOO 56.0 7 72.0 16,0 56.5 - 68.0 1.5
- A 09330 5.5 690 55,0. 71.0 1.0 '56.5 . 66.0-- 11.5
L 0e=17-T2 ~ 07315 -0.8° 240 -56.0  63.0 7.0 61.0  6H4.0 3.0:
2 W50 3.6 320 56.0 66.0 10,0 62.0 66.0 4.0
o 20150 7.8 320 . 58.0  66.0 8.0 00.5 65.2 4.7
05-18-72 00:50 h.9 280 57.0 64.0 7.0 61.5 B4.0 - 2.5
. DbesU -0.4 - 280 56.0 62.0 8.0 €0.5 63.0 2.5
08-16"72 06“‘5 2.6 500 . 60-0 72-0 ’ 12-0 71-0. 71‘ IO 3‘0
R L e I 800 61.0 81.0 20.0 72.% 76.5 3.5
08-17-72 o3y 2.2 830 6.0 B84.0 20.0 72.0 79.0 7.0
N-07-72  O9:i5. 5.9 B0 G40 820 18.0 645 TA5 100 -
C e 104150 w0,1 B10 63.00 83.0. 20.0 O4.0 - .76.1 12.7
o o230 2.7 810 63.0  81.0  18.0 64,0 TH.1 - 10.Y
. ClEramo- o S e :
CeLE6B.B3 L . e




ocmhccommmmoom_beooomoomhmmﬁwwm¢em;_

Y ' - iNPLANT (OF) - FLELD (91)
+ DT TIM: TIDE  M.W. INT., DISC. T AMBIENT MAX T
. 11"13"72 16!00 3-5 bl - - - bt . 6008 67c0 i 6-
T 0 2.8 - . - = 620 - 701 8
19‘m 2.3 - - Co- - ’ 66-0 63-2 C 2a
221w 100 - - - . - 63.” 6900 75-.
- 2300 1.5 - - - e 6342 70.0 6.
M--72 02100 3.2 - - = - (0.8 66,0 5.
05:(1) ’4.5 - 61-0 ?9.0 - 1800 61-2 ’ bboa 5.
08:00 3-7 ) - 61 .-0 wno 23c0 60.6 ?005 . 9.
) 0‘91(.0 3-1 . - 61|0 8"'-0 23-0 60.6 69-0 : 8
o S 1Ko 2.2 0 - 61.0  B8.0 27.0 60.5  T0.7 10.
~15:00 5.0 325 70.0 82,0 12.0 68.% . 7.3 ¥,
%:10 4.4 330 69.0 + 8.0 13.0 70.0 75.0 5.
17120 2.3 . 280 - . 61.0 &.0 18.0  69.0 TH.O0- 5.
. 21150 1.3 130 61'00 ) 7“ .0 1000 71.0‘/‘, TOIO ""1
o, 23150 1.5 o - 61,5  65.0 3.5 68.0v 65,0 -3
08-0e-72  02:20 7.2 40 . 65.0. 67.0 2.0 67.5V 67.0 -0
+ 05-23-T2 © 09310 3.2° 250 - - - B3.5 . 67.0 3.
S15:00 2.3 0 210 - - - 63,5 67.0. 3.
K 1'{!20 3.7 170 - o™ ks 63-5 67-0 . 30
80 B.5 220 - - = G40 68.0 h
- 05-2U-T2 01:30 1.7 140 - - - 63.5 67.0 3
00100 1-2 ‘50 - T e - 611.0 6'5.0 . 1'-
08'0‘0 2-3 ‘ 110 K s S . - 6"‘!0 67-0 3.
ClEsmie -
1CLEGS8 . bl -

e



L opeAT2

TR SeguMo 34

- DATE

T AME

TIDE  M.M.

pLans (9F)

FILELD (9F)

INT, DISC., T AMBIENT  MAX

T

411372

1&@.
16100
19800

Co22100

RIS

_0B-0172

23100
- 2100
Ol 00

cL 05100 -

08100

- 0900
TOT100 -
1115
123350

15100

. 16210

08-02-72

19120

2100

21150

@ﬁo

02:20

- DH120
Q700

- 08:50

.. w-a-’rz |

"ClErauwo -
1CLE038.B5

.. 09440
02310

13130
15300
17120
18150

2120

24100

- 01130 -
- 03330
~.. 0b00
08:00 .

1O s © o L 27 2T 1O —n
[ ]

345 -
2-8 . had
.2|3_ -
100 -
45 -
’302 -
4.0‘ . -
13.5 -
3.7 -
3-1 ' bt
2.2'f - C
3.5 320
§.2 325
5.0 325
4 335
2.3 - 200
2.0 215 .
1.3 250
1.5 310
3.0 220
2.7 220
20 2%
L. 300 "
20 2200
520
3 220
v?'_ 220.
5 220,
5 280
.0 145
o7
S
2
3

v

ws

W
220

Ut F LI LEYL L

" 85.0

86.0
90.0

93.0°

93.0
86.0

84.0

83.5
78.0
79.5
81,

8!”!5 ‘
87,

EEEREEREREE,

E“ANN_'»'-‘ o
bo\ﬂ—‘ﬁmlllll!lllll.

FSN

'
(=]
cboohocono

O Oh Oy =T G =l o~
'mmng%d8$o§%m88

IR EERARN

60.8
i 6200

. * -

*

- Bl

65:8.-
72.0
68.0 -
70.0
67-0

67.0 .

65.1
654
67.0
70,0 -
730
- 09.0
71.0
76.0
710 -

70.0
71.5
66.0
69.0
76.0.
;,7“'5 e
- 065.0
67.5
69.0
67.0
68.0
66.0
65.0.
69.0
64.0
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Orﬁbﬁd Beach - -

S o _ - JHPLANE (OF) - FAMD (%)
DATE CTME TIDE M. NP, DISC. T MMBIENT  MAX T

12-17-11 10100 4.5 700 - - 26.0 53.0 69.5 16.5
. . 13:00 1.0 700 - - 2.0 - 53.0 71.5 18.5
o o 15300 ~0.5 700 - - - 26,00 53.0 70.5 17.5
02-23~T2 12100 . «0.5 700 - - 2.2  50.0 72.8 ° 16.8
' : ' “16:00 1.6 TO0 0 - - - 28,4 56.0 T70.9 .9
L1530 0 2.5 700 - w .25.0  59.0 69.8 10.8
08-10-72 - 12100 - 4.8 700 = . = 280 58.0 715 13.5
L o B0 2.2 700 - 7 - 23,00 58.0 72.6 4.6
09-21-72 09330 - 720 - 644 904 256.0 63.0 :82.0 - 19.0
o 13:00 - 720 62,6 88.6 “26.0- 64,0 80.0° 16.0
: 100 1.0 12000 56.3. 78.7 22.4° 57.0 66.0 9.0
o 700 3.0 1200 57.00 79.4 22, 5b6.5 69.0 12.5
09-09-75 0900 3.6 1240 7.1 83.0. 25.9 C62.0° 70.0 8.0
o a0 54 1200 56,5 'B2.3 - B.7 61.1 70.0  B.9
' 15500 3.5 1240 59.7 85.5 25.8 59.7 . 82.8. 3.1

. CLEssmo

" 1CLLG38.BO
. |

v




Attachment F
El Segundo Generating Station

Memorandum,
Date: February 4, 1985
Subject: Initial Dilution Ratios for Scattergood and
El Segundo Power Generation Facilities
Cooling Water Discharge



. s
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ST - ' - ATTACHMENT 6
Memorandum S : B

T —_ : Robert Ghirelli : bate + FEB 4 185
— Executive Officer ,
Los Angeles Regional Beard

From : STATE WATER RESOURCES CONTROL BOARD |
DIVISION OF WATER QUALITY . L e,

Subject:s Initial Dilutiom Ratios for Scattergood and E1 Segundo“?ower Generation .
. Facilities Cooling Water Discharge  °* I -

.At the request of the Los Angeles Department of Water and Power and Southern

California Edison, we have reviewed the initial dilution ratios for the
Seattergood and ELl Segundo Power Generation Facilities. :

%y

‘The approach defined by the submitted Robert ¥oh and John List memorsndum of
April 13, 1979 séems well suited to the two subject dischazrge structures (see

. attachgd staff memorandum). The initial dilution ratios based on this method
are hereby approved with one exception. The definitionmal discrepancies
discussed in my May 4, 1984 memorandum to you concerming these and seven other
- thermal discharges still exist., Therefore, the requestad values need ‘to be
reduced by unity. The approved initial dilution ratios are:

' Scattergood : _ . 9.7
b El Segundo Units - 1z.0
El Segundo Units 3-4 18.0

If you have any quéstions, pPlease contact Ken Smarkel of the Division of Water
Quality ar (316) 324-7970 (ATSS 454-7970). .

\_m& Q@-IVY\_%

Michael A. Campos
Executive Director

Artgchment

>

JOHN | CHIANG .
v n¢J
red 11985 2

.
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